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￿
([WUDFW￿IURP￿￿7ZLVWHG￿7DOHV￿￿&DXVDO￿&RPSOH[LW\￿DQG￿
&RJQLWLYH￿6FLHQWLILF￿([SODQDWLRQ￿￿￿IRUWKFRPLQJ￿
$QG\￿&ODUN
'HSW￿￿RI￿3KLORVRSK\
:DVKLQJWRQ￿8QLYHUVLW\￿DW￿6W￿/RXLV
4￿￿6KRXOG￿ZH￿WKLQN￿RI￿JHQHV￿DV￿FRGLQJ￿IRU￿VSHFLILF￿GHYHORSPHQWDO￿RXWFRPHV"
5HODWHGO\￿￿ZH￿OO￿VHH￿ZK\￿ODWHU￿￿￿6KRXOG￿ZH￿WKLQN￿RI￿LQQHU￿QHXUDO￿VWUXFWXUHV￿DV￿SURJUDPPLQJ￿IRU￿VSHFLILF￿
EHKDYLRXUV"￿
7KHUH￿LV￿RI￿ODWH￿D￿IORRG￿RI￿VFHSWLFLVP￿DERXW￿VXFK￿QRWLRQV￿￿6HH￿H￿J￿￿7KHOHQ￿DQG￿6PLWK￿￿￿￿￿￿￿￿￿(OPDQ￿
HW￿DO￿￿￿￿￿￿￿￿￿2\DPD￿￿￿￿￿￿￿￿￿
$QG￿WKHUH￿DUH￿LQGHHG￿PDQ\￿UHDVRQV￿WR￿EH￿GRXEWIXO￿DERXW￿VXFK￿QRWLRQV￿￿PRVW￿RI￿ZKLFK￿,￿ZRQ￿W￿WRXFK￿
RQ￿KHUH￿￿%XW￿KHUH￿LV￿RQH￿FRQVLGHUDWLRQ￿WKDW￿VHHPV￿WR￿EH￿DGGLQJ￿IXHO￿WR￿WKH￿ILUH￿￿EXW￿ZKLFK￿￿,￿VKDOO￿DUJXH￿￿
VKRXOG￿QRW￿PRYH￿XV￿￿
$5*80(17￿)520￿&203/(;,7<￿￿WR￿EH￿UHMHFWHG￿
0DQ\￿RXWFRPHV￿￿ERWK￿EHKDYLRXUDO￿DQG￿GHYHORSPHQWDO￿￿GHSHQG￿RQ￿D￿FRPSOH[￿DQG￿H[WHQGHG￿LQWHUSOD\￿RI￿
IDFWRUV￿￿ERWK￿LQWHUQDO￿DQG￿H[WHUQDO￿￿7KH￿DUJXPHQW￿IURP￿FRPSOH[LW\￿WUDGHV￿RQ￿WZR￿P\WKV￿
0\WK￿￿￿￿7KH￿6HOI￿&RQWDLQHG￿&RGH
,I￿VRPH￿;￿LV￿WR￿EH￿SURSHUO\￿VDLG￿WR￿FRGH￿IRU￿￿SURJUDP￿IRU￿￿GHVFULEH￿RU￿HYHQ￿SUHVFULEH￿VRPH￿RXWFRPH￿<￿￿WKHQ￿
;￿PXVW￿FRQVWLWXWH￿D￿GHWDLOHG￿GHVFULSWLRQ￿RI￿<￿HYHQ￿ZKHQ￿;￿LV￿FRQVLGHUHG￿￿LQGHSHQGHQWO\￿RI￿LWV￿QRUPDO￿
HFRORJLFDO￿EDFNGURS￿￿
0\WK￿￿￿￿([SODQDWRU\￿6\PPHWU\￿
,I￿WKH￿RYHUDOO￿FDXVDO￿ZHE￿LV￿FRPSOH[￿\HW￿;￿LV￿WR￿EH￿FLWHG￿DV￿WKH￿FDXVH￿RI￿<￿￿WKHQ￿;￿PXVW￿EH￿WKH￿IDFWRU￿WKDW￿
GRHV￿WKH￿￿PRVW￿DFWXDO￿ZRUN￿￿LQ￿EULQJLQJ￿LW￿DERXW￿WKDW￿<￿￿&DXVDO￿V\PPHWU\￿￿E\￿FRQWUDVW￿￿LPSOLHV￿H[SODQDWRU\￿
V\PPHWU\￿￿
7R￿VHH￿WKH VRUW￿RI￿WKLQJ￿WKDW￿,￿WKLQN￿LV￿JRLQJ￿ZURQJ￿KHUH￿￿OHWV￿IRFXV￿RQ￿P\WK￿QXPEHU￿￿￿￿,Q￿WKLV￿YHLQ￿￿(OPDQ￿
HW￿￿DO￿￿DUJXH￿WKDW￿JHQHV￿VKRXOG￿EH￿VHHQ￿DV￿FDWDO\VWV￿QRW￿FRGHV￿RU￿SURJUDPV￿EHFDXVH￿￿
3URJUDPV￿DUH￿￿PRUH￿RU￿OHVV￿￿LQIRUPDWLRQDOO\￿VHOI￿FRQWDLQHG￿￿&DWDO\VWV￿￿RQ￿WKH￿RWKHU￿KDQG￿￿DUH￿HPEHGGHG￿LQ￿
DQ￿HQYLURQPHQW￿RI￿QDWXUDO￿ODZV￿DQG￿SURFHVVHV￿￿(OPDQ￿HW￿￿DO￿￿￿￿￿￿￿￿￿S￿￿￿￿￿￿￿
%XW￿WKLV￿FODLP￿￿DV￿IDU￿DV￿,￿FDQ￿VHH￿￿LV￿VLPSO\￿IDOVH￿￿$￿SURJUDP￿￿LQ￿DQ\￿RUGLQDU\￿VHQVH￿RI￿WKH￿ZRUG￿￿LV￿
IDU￿IURP￿EHLQJ￿D￿VHOI￿FRQWDLQHG￿UHSRVLWRU\￿RI￿DOO￿WKH￿LQIRUPDWLRQ￿QHFHVVDU\￿WR￿VROYH￿D￿SUREOHP￿￿7KLQN￿￿IRU￿
H[DPSOH￿￿RI￿ D￿VWDQGDUG￿SURJUDP￿ ZULWWHQ￿ LQ￿D￿ODQJXDJH￿ VXFK￿ DV￿ /,63￿￿/,63￿￿DV￿ ZH￿DOO￿NQRZ￿￿LV￿D￿/LVW￿
3URFHVVLQJ￿/DQJXDJH￿￿7KDW￿PHDQV￿\RX￿FDQ￿GR￿WKLQJV￿VXFK￿DV￿VWRUH￿D￿OLVW￿￿VD\￿￿D￿E￿F￿￿￿WKHQ￿DGG QHZ￿LWHPV￿
XVLQJ￿RSHUDWRUV￿VXFK￿DV￿FRQV￿￿FRQFDWHQDWH￿￿￿7KH￿LQSXW￿￿FRQV￿G￿￿D￿E￿F￿￿￿DGGV￿G￿WR￿WKH￿KHDG￿RI￿WKH￿OLVW￿￿\LHOGLQJ￿
￿G￿D￿E￿F￿￿￿<RX￿FDQ￿DOVR￿XVH￿IXQFWLRQV￿VXFK￿DV￿￿ILUVW￿￿DQG￿￿UHVW￿￿WR￿UHPRYH￿LWHPV￿IURP￿OLVWV￿￿
7KH￿SRLQW￿WR￿QRWLFH￿LV￿MXVW￿WKDW￿WKH￿RSHUDWLRQ￿RI￿WKHVH￿IXQFWLRQV￿XSRQ￿ZKLFK￿WKH￿VXFFHVV￿RI￿MXVW￿
DERXW￿DQ\￿/,63￿SURJUDP￿GHSHQGV￿LV￿E\￿QR￿VWUHWFK￿RI￿WKH￿LPDJLQDWLRQ￿HYHQ￿￿PRUH￿RU￿OHVV￿￿JLYHQ￿DV￿SDUW￿RI￿DQ\￿
DFWXDO￿SURJUDP￿ZULWWHQ￿LQ￿/,63￿￿,QVWHDG￿OLNH￿WKH￿RSHUDWLQJ￿V\VWHP￿ILUPZDUH￿￿WKH￿IXQFWLRQV￿ZRUN￿GXH￿WR￿WKH￿
￿HFRORJLFDOO\￿QRUPDO￿￿EDFNGURS￿DJDLQVW￿ZKLFK￿D￿/,63￿SURJUDP￿EULQJV￿DERXW￿LWV￿HIIHFWV￿￿7KH￿SURJUDP￿￿DW￿OHDVW￿
DV￿ZH￿FRPPRQO\￿XVH￿WKH￿WHUP￿￿GRHV￿QRW￿LWVHOI￿VSHFLI\￿H[DFWO\￿KRZ￿WR￿EULQJ￿DERXW￿WKRVH￿HIIHFWV￿￿,QVWHDG￿LW￿
FRQVWLWXWHV￿MXVW￿RQH￿IDFWRU￿ ZKLFK￿￿ LQ￿ WKH￿ VSHFLDO￿FRQWH[W￿ RI￿ D￿FRPSXWLQJ￿GHYLFH￿VHW￿XS￿WR￿FRPSLOH￿DQG￿
LQWHUSUHW￿VXFK￿SURJUDPV￿￿ZLOO￿UHOLDEO\￿OHDG￿WKH￿RYHUDOO￿V\VWHP￿WR￿GLVFRYHU￿D￿VROXWLRQ￿WR￿WKH￿WDUJHW￿SUREOHP￿￿
2UGLQDU\￿FRPSXWHU￿SURJUDPV￿DUH￿WKXV￿QRW￿LQIRUPDWLRQDOO\￿VHOI￿FRQWDLQHG￿￿6R￿WKH￿IDFW￿WKDW￿WKH￿JHQHV￿
￿IRU￿H[DPSOH￿￿GR￿QRW￿FRQWDLQ￿DOO￿WKH￿LQIRUPDWLRQ￿QHHGHG￿WR￿GHVFULEH￿D￿ELRORJLFDO￿RUJDQLVP￿FDQQRW￿￿LQ￿DQG￿RI￿
LWVHOI￿￿FRQVWLWXWH￿D￿UHDVRQ￿WR￿UHMHFW￿WDON￿RI￿JHQHV￿DV￿SURJUDPPLQJ￿IRU￿FHUWDLQ￿WUDLWV￿￿EHKDYLRUV￿RU￿RXWFRPHV￿￿
/LNHZLVH￿ WKH￿IDFW￿WKDW￿QHXUDO￿HYHQWV￿DUH￿MXVW￿RQH￿IDFWRU￿DPRQJVW￿PDQ\￿ZKRVH￿FRPELQHG￿DFWLYLW\￿\LHOGV￿
VWHSSLQJ￿EHKDYLRU￿FDQQRW￿￿LQ￿DQG￿RI￿LWVHOI￿￿FRQVWLWXWH￿D￿UHDVRQ￿IRU￿UHMHFWLQJ￿WKH￿LGHD￿RI￿PRWRU￿SURJUDPV￿￿,Q￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿
HDFK￿FDVH￿￿WKH￿IDFWRU￿LQYROYHG￿￿JHQHV￿RU￿PRWRU￿SURJUDPV￿￿PD\￿EH￿UHJDUGHG￿DV￿FRGLQJ￿IRU￿D￿VSHFLILF￿RXWFRPH￿
￿RQ￿WKH￿DVVXPSWLRQ￿￿WKDW￿VRPH￿HFRORJLFDOO\￿QRUPDO￿EDFNGURS￿SUHYDLOV￿￿
'HQQHWW￿￿￿￿￿￿￿￿￿S￿￿￿￿￿￿￿￿￿￿PDNHV￿HVVHQWLDOO\￿WKLV￿SRLQW￿DERXW￿WKH￿JHQRPH￿RUJDQLVP￿UHODWLRQ￿￿/LNH￿
'HQQHWW￿￿,￿ZDQW￿WR￿IODJ￿WKH￿LVVXH￿RI￿LQIRUPDWLRQDO￿VHOI￿FRQWDLQPHQW￿￿,￿VXVSHFW￿LW￿LV￿D￿PDMRU￿UHG￿KHUULQJ￿LQ￿RXU￿
GHEDWHV￿￿VLQFH￿UHDO￿LQIRUPDWLRQ￿LV￿￿QHYHU￿￿WKXV￿VHOI￿FRQWDLQHG￿￿,￿P￿WU\LQJ￿WR￿ZRUN￿WKLV￿DOO￿XS￿LQWR￿VRPHWKLQJ￿
ELJJHU￿￿VR￿DQ\￿IHHGEDFN￿DW￿WKLV￿SRLQW￿ZRXOG￿EH￿HVSHFLDOO\￿XVHIXO￿￿
5HIHUHQFHV
'HQQHWW￿￿'￿￿￿￿￿￿￿￿￿'DUZLQ￿V￿'DQJHURXV￿,GHD ￿6LPRQ￿DQG￿6FKXVWHU￿￿￿
(OPDQ￿￿-￿￿￿%DWHV￿￿(￿￿￿-RKQVRQ￿￿0￿￿￿.DUPLORII￿6PLWK￿￿$￿￿￿3DULVL￿￿'￿￿￿DQG￿3OXQNHWW￿￿.￿￿￿￿￿￿￿￿￿5HWKLQNLQJ￿
,QQDWHQHVV ￿0,7￿3UHVV￿￿
2\DPD￿￿6￿￿￿￿￿￿￿￿￿7KH￿2QWRJHQ\￿RI￿,QIRUPDWLRQ ￿&￿8￿3￿￿￿
7KHOHQ￿￿(￿DQG￿6PLWK￿￿/￿ ￿￿￿￿￿￿￿￿$￿ '\QDPLF￿6\VWHPV￿ $SSURDFK￿ WR￿WKH￿'HYHORSPHQW￿RI￿ &RJQLWLRQ￿ DQG￿
$FWLRQ￿￿0,7￿3UHVV￿￿
,Q￿ UHSO\￿ WR￿ WKH￿ H[WUDFW￿ IURP￿ $QG\￿ &ODUN￿V￿ ￿7ZLVWHG￿ 7DOHV￿￿ &DXVDO￿ &RPSOH[LW\￿ DQG￿ &RJQLWLYH￿
6FLHQWLILF￿([SODQDWLRQ￿
2Q￿0HWDSKRULVLQJ￿DQG￿&DUHOHVV￿7DON
-LOO￿%RXFKHU
'HSW￿￿RI￿+XPDQ￿&RPPXQLFDWLRQ￿6FLHQFHV
8QLYHUVLW\￿RI￿6KHIILHOG
&ODUN￿ UDLVHV￿ WKH￿ TXHVWLRQ￿ DV￿ WR￿ ZKHWKHU￿ RU￿ QRW￿ LW￿ LV￿ DSSURSULDWH￿ WR￿ ￿WKLQN￿ DERXW￿￿ JHQHV￿ DV￿ ￿FRGLQJ￿￿￿
￿SURJUDPPLQJ￿￿￿ ￿SUHVFULELQJ￿￿ HWF￿ VSHFLILF￿ GHYHORSPHQWDO￿ RXWFRPHV￿￿ +H DOVR￿ UDLVHV￿ WKH￿ UHODWHG￿ TXHVWLRQ￿
FRQFHUQLQJ￿ZKHWKHU￿RU￿QRW￿LW￿LV￿DSSURSULDWH￿WR￿WKLQN￿RI￿LQQHU￿QHXUDO￿VWUXFWXUHV￿DV￿SURJUDPPLQJ￿IRU￿VSHFLILF￿
EHKDYLRXUV￿￿+H￿VXJJHVWV￿WKDW￿DOWKRXJK￿WKHUH￿PD\￿EH￿PDQ\￿UHDVRQV￿WR￿EH￿GRXEWIXO￿DERXW￿WKLQNLQJ￿RI￿JHQHV￿DV￿
FRGLQJ￿￿HWF￿￿￿WKH￿DUJXPHQW￿IURP￿FRPSOH[LW\￿LV￿QRW￿RQH￿RI￿WKHP￿￿+H￿WKHQ￿JRHV￿RQ￿VXJJHVW￿WKDW￿WKH￿DUJXPHQW￿
IURP￿FRPSOH[LW\￿WUDGHV￿RQ￿WZR￿P\WKV￿￿WKH￿P\WK￿RI￿WKH￿￿6HOI￿&RQWDLQHG￿&RGH￿￿DQG￿WKH￿P\WK￿RI￿￿([SODQDWRU\￿
6\PPHWU\￿￿￿
$FFRUGLQJ￿WR￿WKH￿P\WK￿RI￿WKH￿￿VHOI￿FRQWDLQHG￿FRGH￿￿￿LI￿;￿LV￿D￿SURJUDP￿IRU￿RXWFRPH￿<￿￿WKHQ￿;￿PXVW￿
FRQVWLWXWH￿D￿GHWDLOHG￿GHVFULSWLRQ￿RI￿<￿HYHQ￿ZKHQ￿;￿LV￿FRQVLGHUHG￿LQGHSHQGHQWO\￿RI￿LWV￿QRUPDO￿HFRORJLFDO￿
EDFNGURS￿￿,Q￿RWKHU￿ZRUGV￿￿WKHUH￿LV￿D￿UHTXLUHPHQW￿WKDW￿WKH￿SURJUDP￿IXOO\￿VSHFLILHV￿WKH￿RXWFRPH￿￿&ODUN￿DUJXHV￿
DJDLQVW￿WKLV￿FULWHULRQ￿IRU￿ZKDW￿FDQ￿SURSHUO\￿EH￿VDLG￿WR￿FRQVWLWXWH￿D￿FRGH￿￿RU￿D￿SURJUDP￿￿ILUVW￿E\￿SRLQWLQJ￿RXW￿
WKDW￿D￿VWDQGDUG￿FRPSXWHU￿SURJUDP￿ZULWWHQ￿LQ￿/,63￿￿LV￿IDU￿IURP￿EHLQJ￿D￿VHOI￿FRQWDLQHG￿UHSRVLWRU\￿RI￿DOO￿WKH￿
LQIRUPDWLRQ￿QHFHVVDU\￿WR￿VROYH￿D￿SUREOHP￿￿￿6LPLODUO\￿￿KH￿DUJXHV￿WKDW￿WKH￿PRWRU￿SURJUDP￿LQYROYHG￿LQ￿WKH￿
LQIDQW￿VWHSSLQJ￿UHVSRQVH￿LV￿RQO\￿RQH￿IDFWRU￿XQGHUO\LQJ￿ WKH￿UHVSRQVH￿￿,Q￿RWKHU￿ZRUGV￿￿KH￿DFFHSWV￿FDXVDO￿
FRPSOH[LW\￿ EXW￿GRHV￿QRW￿VHH￿WKDW￿DV￿LQFRQVLVWHQW￿ZLWK￿WDONLQJ￿DERXW￿JHQHV￿SURJUDPPLQJ￿GHYHORSPHQWDO￿
RXWFRPHV￿￿
:LWK￿ UHJDUG￿ WR￿ WKH￿ P\WK￿ RI￿ ￿H[SODQDWRU\￿ V\PPHWU\￿￿￿ &ODUN￿ DSSHDUV￿ WR￿ EH￿ PDNLQJ￿ D￿ VLPLODU￿
DUJXPHQW￿￿QDPHO\￿WKDW￿D￿EHKDYLRXUDO￿RXWFRPH￿PD\￿EH￿PXOWLIDFWRULDOO\￿GHWHUPLQHG￿￿DQG￿WKH￿UROH￿RI￿JHQHWLF￿
IDFWRUV￿PD\￿EH￿HTXDOOHG￿E\￿WKDW RI￿RWKHU￿IDFWRUV￿￿EXW￿WKDW￿WKLV￿LV￿QRW￿DQ￿DUJXPHQW￿DJDLQVW￿SURSRVLQJ￿WKDW￿
JHQHV￿FRGH￿IRU￿EHKDYLRXUDO￿RXWFRPHV￿￿
,￿DP￿SHUIHFWO\￿KDSS\￿ZLWK￿WKH￿ORJLF￿RI￿&ODUN￿V￿DUJXPHQWV￿￿+RZHYHU￿￿,￿QRWLFH￿WKDW￿WKH￿DUJXPHQWV￿
LQYROYH￿VRPH￿VOLJKW￿VKLIWLQJ￿RI￿JURXQG￿￿0RVW￿VLJQILFDQWO\￿￿LQ￿WKH￿FDVH￿RI￿VWHSSLQJ￿&ODUN￿QR￿ORQJHU￿FODLPV￿
WKDW￿WKH￿JHQHV￿FRGH￿IRU￿WKH￿EHKDYLRXUDO￿RXWFRPH￿LWVHOI￿￿EXW￿RQO\￿IRU￿WKH￿￿QHXUDO￿HYHQWV￿￿RU￿￿PRWRU￿SURJUDPV￿￿
ZKLFK￿FRQWULEXWH￿WR￿WKH￿EHKDYLRXU￿￿+RZHYHU￿￿KH￿GRHV￿VWLOO￿ZDQW￿WR￿FODLP￿WKDW￿D￿PRWRU￿SURJUDP￿FDQ￿FRGH￿IRU￿
D￿VSHFLILF￿RXWFRPH￿JLYHQ￿D￿QRUPDO￿HQYLURQPHQWDO￿FRQWH[W￿￿6LPLODUO\￿￿DQG￿OHVV￿LPSRUWDQWO\￿￿KH￿LV￿SUHVXPDEO\￿
KDSS\￿WR￿VSHDN￿RI￿JHQHWLF￿SURJUDPV￿DV￿D￿￿FRQWULEXWRU\￿￿FDXVH￿RI￿FHUWDLQ￿GHYHORSPHQWDO￿RXWFRPHV￿￿UDWKHU￿
WKDQ￿ DV￿ WKH￿ ￿VROH￿￿ RU￿ RQO\￿ VLJQLILFDQW￿￿ FDXVH￿￿ 6R￿ &ODUN￿V￿ ORJLF￿ OHDGV￿ KLP￿ WR￿ FODLP￿ WKDW￿ LQ￿ WKH￿ FDVH￿ RI￿
VWHSSLQJJHQHV￿FDQ￿FRGH￿IRU￿QHXUDO￿HYHQWV￿ZKLFK￿FRQVWLWXWH￿PRWRU￿SURJUDPV￿ZKLFK￿DUH￿D￿FRQWULEXWRU\￿FDXVH￿
RI￿D￿VSHFLILF￿EHKDYLRXUDO￿RXWFRPH￿￿7KLV￿TXLWH￿FDXWLRXV￿DQG￿FRPSOH[￿FODLP￿LV￿￿KRZHYHU￿￿IDU￿IURP￿WKH￿FODLP￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿
WKDW￿LW￿LV￿DSSURSULDWH￿WR￿￿WDON￿RI￿JHQHV￿DV￿SURJUDPPLQJ￿IRU￿FHUWDLQ￿WUDLWV￿￿EHKDYLRXUV￿￿RU￿RXWFRPHV￿￿￿D￿FODLP￿
ZKLFK￿&ODUN￿DFWXDOO\￿UHLWHUDWHV￿LQ￿WKH￿SHQXOWLPDWH￿SDUDJUDSK￿RI￿KLV￿SLHFH￿￿6R￿,￿WKLQN￿KH￿PLVUHSUHVHQWV￿WKH￿
SURSHU￿HQG￿SRLQW￿RI￿KLV￿DUJXPHQW￿￿LQ￿DUJXLQJ￿DJDLQVW￿RQH￿W\SH￿RI￿FRPSOH[LW\￿KH￿ZDONV￿LQWR￿DQRWKHU￿￿EXW￿
GRHVQ￿W￿DSSHDU￿WR￿QRWLFH￿LW￿￿
7KH￿FRPSOH[LW\￿ZKLFK￿DFWXDOO\￿XQGHUPLQHV￿WDON￿RI￿JHQHV￿FRGLQJ￿IRU￿EHKDYLRXUDO￿RXWFRPHV￿￿DV￿
RSSRVHG￿WR￿RWKHU￿W\SHV￿RI￿GHYHORSPHQWDO￿RXWFRPHV￿￿VXFK￿DV￿H\H￿FRORXU￿￿RQVHW￿RI￿SXEHUW\￿￿RU￿QRUPDO￿DJLQJ￿￿￿
VWHPV￿￿LQ￿P\￿ YLHZ￿￿QRW￿VR￿PXFK￿ IURP￿ WKH￿IDFW￿WKDW￿EHKDYLRXUDO￿RXWFRPHV￿KDYH￿FRPSOH[￿FDXVHV￿ZKLFK￿
QHFHVVDULO\￿LQFOXGH￿HQYLURQPHQWDO￿IDFWRUV￿￿EXW￿UDWKHU￿IURP￿WKH￿LQGLUHFW￿OLQNV￿EHWZHHQ￿JHQHV￿DQG￿EHKDYLRXUDO￿
RXWFRPHV￿￿*HQHV￿￿WRJHWKHU￿ZLWK￿HQYLURQPHQWDO￿IDFWRUV￿￿FRQWULEXWH￿WR￿WKH￿IRUPDWLRQ￿RI￿EUDLQ￿DQG￿ERG\￿VWXII￿
RYHU￿WLPH￿￿7KDW￿LV￿WKH￿VROH￿IXQFWLRQ￿RI￿JHQHV￿￿WKH\￿KHOS￿PDNH￿WKH￿KDUGZDUH￿￿+RZHYHU￿￿WKH￿EUDLQ￿DQG￿ERG\￿
VWXII￿KDV￿FHUWDLQ￿SURSHUWLHV￿DQG￿SURSHQVLWLHV￿WR￿IXQFWLRQ￿LQ￿FHUWDLQ￿ ZD\V￿￿LQ￿UHVSRQVH￿WR￿HQGRJHQRXV￿RU￿
H[RJHQRXV￿VWLPXOL￿￿7R￿WKH￿H[WHQW￿WKDW￿JHQHV￿FRQWULEXWH￿WR￿WKH￿SURSHUWLHV￿DQG￿SURSHQVLWLHV￿RI￿WKH￿SK\VLFDO￿
ERG\￿DQG￿EUDLQ￿￿WKH￿JHQHV￿PD\￿EH￿VDLG￿WR￿FRQWULEXWH￿LQGLUHFWO\￿WR￿EHKDYLRXUDO￿RXWFRPHV￿￿
,Q￿WKH￿FDVH￿RI￿D￿EHKDYLRXUDO￿WUDLW￿￿IRU￿H[DPSOH￿￿DJJUHVVLYHQHVV￿￿￿WKH￿URXWH￿LV￿UHODWLYHO\￿GLUHFW￿￿VLQFH￿
DJJUHVVLYHQHVV￿LV￿NQRZQ￿WR￿FRUUHODWH￿ZLWK￿FHUWDLQ￿FKDUDFWHULVWLFV￿RI￿EUDLQ￿FKHPLVWU\￿￿DQG￿RQH￿PD\￿DVVXPH￿
WKDW￿WKH￿JHQHV￿SOD\￿VRPH￿UROH￿LQ￿GHWHUPLQLQJ￿OHYHOV￿RI￿SDUWLFXODU￿VXEVWDQFHV￿LQ￿WKH￿EUDLQ￿￿,Q￿WKH￿FDVH￿RI￿HYHQ￿
D￿VLPSOH￿UHIOH[￿VXFK￿DV￿LQIDQW￿VWHSSLQJ￿￿KRZHYHU￿￿WKH￿URXWH￿LV￿OHVV￿GLUHFW￿￿DV￿&ODUN￿KLPVHOI￿PDNHV￿FOHDU￿￿7KH￿
JHQHV￿SUHVXPDEO\￿SOD\￿D￿FULWLFDO￿UROH￿￿VLQFH￿WKH￿VWHSSLQJ￿UHVSRQVH￿LV￿XQLYHUVDO￿￿LQ￿GHWHUPLQLQJ￿WKDW￿D￿TXLWH￿
ULJLGO\￿SUHVFULEHG￿SDWWHUQ￿RI￿QHXUDO￿HYHQWV￿RFFXUV￿LQ￿UHVSRQVH￿WR￿D￿FHUWDLQ￿UDQJH￿RI￿VWLPXOL￿H[SHULHQFHG￿LQ￿
FHUWDLQ￿FRQWH[WV￿￿ZKDW￿WKH￿HWKRORJLVWV￿ZRXOG￿FDOO￿D￿IL[HG￿DFWLRQ￿SDWWHUQ￿￿￿7KH￿QHXUDO￿HYHQWV￿SURGXFH￿D￿FR￿
RUGLQDWHG￿VHW￿RI￿PRWRU￿EHKDYLRXUV￿ZKLFK￿ZH￿GHVFULEH￿DV￿￿VWHSSLQJ￿￿￿6R￿JHQHV￿KDYH￿D￿UHODWLYHO\￿GLUHFW￿HIIHFW￿
RQ￿QHXUDO￿HYHQWV￿DQG￿￿YLD￿WKHP￿￿FRQWULEXWH￿WR￿VWHSSLQJ￿￿,Q￿WKH￿FDVH￿RI￿PRUH￿FRPSOH[￿EHKDYLRXUV￿￿VXFK￿DV￿￿IRU￿
H[DPSOH￿￿PDWH￿VHOHFWLRQ￿￿LW￿VHHPV￿OLNHO\￿WKDW￿ZKDW￿ZH￿￿DV￿REVHUYHUV￿￿SHUFHLYH￿DQG￿GHVFULEH￿DV￿D￿VLQJOH￿
DGDSWLYH￿IXQFWLRQ￿LV￿DFKLHYHG￿YLD￿D￿PXOWLSOLFLW\￿RI￿FRQWULEXWRU\￿EHKDYLRXUV￿￿+HQGULNV￿-DQVHQ￿￿￿￿￿￿￿￿VRPH￿
RI￿ZKLFK￿DUH￿SULPDULO\￿ELRORJLFDOO\￿GHWHUPLQHG￿￿HJ￿￿OHYHO￿RI￿VH[￿GULYH￿￿VHQVLWLYLW\￿WR￿FHUWDLQ VHQVRU\￿FXHV￿￿
DQG￿VRPH￿RI￿ZKLFK￿DUH￿OHDUQHG￿HLWKHU￿WKURXJK￿H[SHULHQFH￿RU￿WKURXJK￿ODQJXDJH￿￿*HQHV￿ZRXOG￿VHHP￿OLNHO\￿WR￿
SOD\￿D￿PRUH￿GLUHFW￿FDXVDO￿UROH￿LQ￿WKH￿IRUPHU￿VHW￿RI￿FRQWULEXWRU\￿EHKDYLRXUV￿WKDQ￿LQ￿WKH￿ODWWHU￿￿7KH￿URXWH￿RI￿
FDXVDO￿ OLQNV￿ EHWZHHQ￿ JHQHV￿ DQG￿ WKH￿ OHDUQHG￿ EHKDYLRXUV￿ LQYROYHG￿ LQ￿ PDWH￿ VHOHFWLRQ￿ LV￿ OLNHO\￿ WR￿ EH￿
H[FHHGLQJO\￿FRPSOH[￿DQG￿HVVHQWLDOO\￿LPSRVVLEOH￿WR￿WUDFH￿￿7KLV￿GRHV￿QRW￿PHDQ￿WR￿VD\￿WKDW￿JHQHV￿ZLOO￿QRW￿
LQIOXHQFH￿OHDUQHG￿DVSHFWV￿RI￿PDWH￿VHOHFWLRQ￿￿EXW￿UDWKHU￿WR￿XQGHUOLQH￿WKH￿IDFW￿WKDW￿WR￿VD\￿WKH￿OHDUQHG￿DVSHFWV￿RI￿
PDWH￿VHOHFWLRQ￿EHKDYLRXU￿DUH￿SDUWO\￿JHQHWLFDOO\￿GHWHUPLQHG￿ZRXOG￿LQYROYH￿DQ￿DFW￿RI￿IDLWK￿UDWKHU￿WKDQ￿D￿
UHDVRQHG￿DUJXPHQW￿￿
,Q￿DGGLWLRQ￿WR￿VXVSHFWLQJ￿WKDW￿WKHUH￿DUH￿RQO\￿D￿YHU\￿IHZ￿￿UDWKHU￿SULPLWLYH￿EHKDYLRXUV￿￿OLNH￿VWHSSLQJ￿￿
RU DQ￿DJJUHVVLYH￿WUDLW￿￿IRU￿ZKLFK￿D￿URXWH￿EHWZHHQ￿JHQHV￿DQG￿EHKDYLRXU￿FDQ￿EH￿FRQILGHQWO\￿LGHQWLILHG￿￿,￿KDYH￿
D￿PRUH￿IXQGDPHQWDO￿REMHFWLRQ￿WR￿&ODUN￿V￿DSSURDFK￿￿+RZHYHU￿￿,￿DP￿DZDUH￿WKDW￿&ODUN￿DFFHSWV￿WKDW￿￿WKHUH￿DUH￿
PDQ\￿ UHDVRQV￿ WR￿ EH￿ GRXEWIXO￿ DERXW￿ ￿WKLQNLQJ￿ RI￿ JHQHV￿QHXUDO￿ VWUXFWXUHV￿ DV￿ FRGLQJ￿ IRU￿ VSHFLILF￿
GHYHORSPHQWDO￿RXWFRPHV￿￿￿￿DQG￿KH￿PD\￿ZHOO￿VKDUH￿P\￿VHFRQG￿VHW￿RI￿UHVHUYDWLRQV￿￿6R￿,￿ZLOO￿PHQWLRQ￿WKHP￿
EULHIO\￿￿
,Q￿EULHI￿￿,￿GRQ￿W￿DFFHSW￿WKH￿DVVXPSWLRQ￿WKDW￿XVLQJ￿WKH￿ODQJXDJH￿RI￿FRPSXWHUV￿WR￿WDON￿DERXW￿WKH￿
KXPDQ￿EUDLQ￿￿ PLQG￿DQG￿EHKDYLRXU￿LV￿DOZD\V￿ XVHIXO￿￿,Q￿ IDFW￿,￿WKLQN￿LW￿LV￿FRXQWHUSURGXFWLYH￿LI￿ ZH￿GRQ￿W￿
FRQVWDQWO\￿ UHPLQG￿ RXUVHOYHV￿ WKDW￿ WKH￿ KXPDQ￿ EUDLQ￿ LV￿ QRW￿ D￿ FRPSXWHU￿￿ DQG￿ WKDW￿ FRPSXWHUV￿ DUH￿ PHUHO\￿
LOOXPLQDWLQJ￿PHWDSKRUV￿￿DQG￿VRPHWLPHV￿WRROV￿￿IRU￿H[SORULQJ￿RXU￿XQGHUVWDQGLQJ￿RI￿PLQGV￿￿,Q￿WKH￿SUHVHQW￿FDVH￿￿
SXUVXLQJ￿WKH￿PHWDSKRU￿DV￿LI￿LW￿KDG￿OLWHUDO￿PHDQLQJ￿OHDGV￿WR￿D￿IRUFHG￿DQG￿ULGLFXORXV￿DQDORJ\￿EHWZHHQ￿JHQHV￿
DQG￿ ￿￿￿ZKDW"￿￿ WKH￿ IDFWRU\￿ SURFHVVHV￿ DQG￿ SK\VLFDO￿ VXEVWDQFHV￿ LQYROYHG￿ LQ￿ PDNLQJ￿ WKH￿ DFWXDO￿ FRPSXWHU"￿
&XULRXVO\￿HQRXJK￿￿WKLV￿LV￿TXLWH￿LOOXPLQDWLQJ￿￿IRU￿VXUHO\￿ZH￿ZRXOG￿QHYHU￿IDOO￿LQWR￿WKH￿WUDS￿RI￿VXJJHVWLQJ￿WKDW￿
VXFK￿ SURFHVVHV￿ DQG￿ VXEVWDQFHV￿ FRGH￿￿ SURJUDP￿￿ RU￿ SUHVFULEH￿ WKH￿ SUREOHP￿VROYLQJ￿ RU￿ OHDUQLQJ￿ RXWFRPHV￿
DFKLHYHG￿E\￿FRPSXWHUV"￿
$￿VHFRQG￿H[DPSOH￿RI￿SXVKLQJ￿WKH￿PHWDSKRU￿WRR￿IDU￿FRPHV￿IURP￿&ODUN￿V￿LQWURGXFWLRQ￿RI￿WKH￿ZRUGV￿
￿SURJUDP￿￿DQG￿￿FRGH￿￿DORQJ￿WKH￿URXWH￿IURP￿JHQHV￿WR￿EHKDYLRXU￿LQ￿WKH￿FDVH￿RI￿VWHSSLQJ￿￿,I￿￿LQ￿WKH￿FDVH￿RI￿
VWHSSLQJ￿￿JHQHV￿FRQWULEXWH￿WR￿WKH￿IRUPDWLRQ￿RI￿WKH￿SK\VLFDO￿ERG\￿DQG￿LWV￿SURSHUWLHV￿DQG￿SURSHQVLWLHV￿￿DQG￿
WKHUHE\￿WR￿WKH￿QHXUDO￿HYHQWV￿ZKLFK￿PD\￿EH￿WULJJHUHG￿LQ￿UHVSRQVH￿WR￿FHUWDLQ￿VWLPXOL￿￿DQG￿WKHUHE\￿WR￿FHUWDLQ￿
PRWRU￿ DFWLRQV￿￿ LW￿ PD\￿ EH￿ XVHIXO￿ WR￿ UHIHU￿ WR￿ WKH￿ VHW￿ RI￿ QHXUDO￿ HYHQWV￿ DV￿ D￿ ￿PRWRU￿ SURJUDP￿￿￿ SHUKDSV￿ WR￿
HPSKDVLVH￿WKH￿IDFW￿WKDW￿WKH￿HYHQWV￿IRUP￿D￿UHOLDEO\￿UHODWHG￿VHW￿￿+RZHYHU￿￿WKHUH￿LV￿QR￿￿SURJUDP￿￿IRU￿UHDO￿￿MXVW￿D￿
VHW￿RI￿QHXUDO￿HYHQWV￿DQG￿D￿FRUUHVSRQGLQJ￿VHW￿RI￿PRWRU￿EHKDYLRXUV￿￿6LPLODUO\￿￿WKHUH￿LV￿QR￿￿FRGH￿￿LQ￿WKH￿XVXDO￿
PHDQLQJ￿RI￿WKH￿ZRUG￿￿DQ\￿PRUH￿￿RU￿OHVV￿￿WKDQ￿FHUWDLQ￿QHXUDO￿HYHQWV￿LQ￿P\￿OHIW￿IURQWDO￿FRUWH[￿￿FRGH￿￿WKH￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿
PXVFOH￿ PRYHPHQWV￿ LQ￿ P\￿ ULJKW￿ KDQG￿￿ 7KH￿ WHUPV￿ ￿SURJUDP￿￿ DQG￿ ￿FRGH￿￿ DUH￿ WKHUHIRUH￿ UHGXQGDQW￿ LQ￿ DQ\￿
H[SODQDWLRQ￿RI￿VWHSSLQJ￿￿DQG￿WKH\￿KDYH￿RQO\￿FUHSW￿LQ￿EHFDXVH￿RI￿WKH￿SRZHU￿RI￿WKH￿FRPSXWLQJ￿PHWDSKRU￿￿
$￿ WKLUG H[DPSOH￿ RI￿ SXVKLQJ￿WKH￿ PHWDSKRU￿ WRR￿IDU￿ FRPHV￿IURP￿ &ODUN￿V￿ XVH￿ RI￿ WKH￿ H[DPSOH￿ RI￿
SURJUDPV￿ZULWWHQ￿LQ￿/,63￿WR￿GHPRQVWUDWH￿WKDW￿￿FRPSXWHU￿￿SURJUDPV￿DUH￿QRW￿LQIRUPDWLRQDOO\￿VHOI￿FRQWDLQHG￿￿
7KH￿DUJXPHQW￿LV￿ILQH￿￿EXW￿LV￿LW￿UHOHYDQW￿WR￿EUDLQV￿￿PLQGV￿DQG￿EHKDYLRXU"￿,￿WKLQN￿QRW￿￿XQOHVV￿WKHUH￿DUH￿RQH￿WR￿
RQH￿ FRUUHVSRQGHQFHV￿ EHWZHHQ￿ FRPSXWHU￿ SURJUDPV￿ DQG￿ SURJUDPV￿ LQ￿ WKH￿ PLQG￿￿ DQG￿ EHWZHHQ￿ FRPSXWHU￿
ODQJXDJHV￿DQG￿ODQJXDJH￿IRU￿￿ZULWLQJ￿￿SURJUDPV￿LQ￿WKH￿PLQG￿￿ZKLFK￿,￿GRQ￿W￿WKLQN￿WKHUH￿DUH￿￿
6R￿,￿FRQFOXGH￿WKDW￿ LW￿LV￿DOULJKW￿WR￿WKLQN￿DERXW￿ JHQHV￿DV￿SURJUDPPLQJ￿￿FRGLQJ￿DQG￿SUHVFULELQJ￿
EHKDYLRXUDO￿RXWFRPHV￿￿EXW￿QRW￿WR￿VHULRXVO\￿DUJXH￿WKDW￿JHQHV￿DFWXDOO\￿GR￿WKLV￿￿LQ￿DQ\￿OLWHUDO￿VHQVH￿￿,￿ZRQGHU￿
ZKHWKHU￿(OPDQ￿HW￿DO￿￿V￿VXJJHVWLRQ￿WKDW￿JHQHV￿VKRXOG￿EH￿VHHQ￿DV￿FDWDO\VWV￿PD\￿QRW￿DOVR EH￿￿DW￿OHDVW￿LQ￿SDUW￿￿D￿
PHWDSKRU￿￿,I￿VR￿￿ZH￿PLJKW￿KDYH￿WKH￿VLOO\￿VLWXDWLRQ￿RI￿RSSRVLQJ￿FDPSV￿DUJXLQJ￿DW￿FURVV￿SXUSRVHV￿EHFDXVH￿WKH\￿
DUH￿HDFK￿DVVXPLQJ￿WKH￿OLWHUDOQHVV￿RI￿WKHLU￿SUHIHUUHG￿PHWDSKRU￿￿
:KLOH￿VLWWLQJ￿DW￿P\￿FRPSXWHU￿￿ZKLFK￿LV￿QRW￿DW￿DOO￿OLNH￿D￿EUDLQ￿￿WKLQNLQJ￿DERXW￿&ODUN￿V￿QRWHV￿￿,￿ZURWH￿
WKH￿IROORZLQJ￿WR￿H[SUHVV￿P\￿IUXVWUDWLRQ￿DW￿WKH￿GRPLQDQFH￿RI￿WKH￿FRPSXWHU￿PHWDSKRU￿￿,￿KRSH￿LW￿PD\￿PLOGO\￿
DPXVH￿UHDGHUV￿RI￿&RQQH[LRQV￿￿DQG￿HYHQ￿VWULNH￿D￿FKRUG￿LQ￿VRPH￿￿ZLWKRXW￿JLYLQJ￿RIIHQFH￿WR￿DQ\￿￿
&KRUXV￿RI￿SKLORVRSKHUV￿￿DQWLSKRQDOO\￿￿
&RJQLWLYLVW￿3KLO￿￿￿￿￿*HQHV￿FRGH￿
&￿3￿￿￿￿ *HQHV￿GHVFULEH￿
&￿3￿￿￿￿ *HQHV￿SUHVFULEH￿
&￿3￿￿￿￿ *HQHV￿SURJUDP￿IRU￿WUDLWV￿￿EHKDYLRXUV￿RU￿RXWFRPHV￿
&KRUXV￿ 7KH￿EUDLQ￿LV￿D￿FRPSXWHU￿ D￿FRQQHFWLRQLVW￿QHWZRUN￿￿D￿QHXUDO￿QHW￿
7KH￿PLQG￿LV￿WKH￿VRIWZDUH￿
:H￿DUH￿JHWWLQJ￿WKHUH￿
:H￿KDYH￿WUDYHOOHG￿IDU￿
:H￿DUH￿QR￿ORQJHU￿LGHDV￿PHQ￿RQO\￿￿WKH￿ROG￿PHQ￿RI￿3KLORVRSKLFXV￿
:H￿KDYH￿PRGHOV￿ZKLFK￿ZRUN￿
$￿ZKROH￿QHZ￿YRFDEXODU\
3URYLGHG￿E\￿RUDFOHV￿LQ￿&RPSXWHU￿6FLHQFH￿GHSDUWPHQWV￿DEO\
DVVLVWHG￿E\￿FHUWDLQ￿SV\FKROLQJXLVWV￿DQG￿SV\FKRORJLVWV￿RI
D￿FRJQLWLYLVW￿SHUVXDVLRQ￿
0HVVHQJHU￿IURP￿1HXUR[￿LQ￿(WKRORJLFD￿ :RH￿ ZRH￿
0\￿PHVVDJH￿LV￿GRRP￿
,￿KDYH￿VHHQ￿.LQJ￿)RGRUSXV￿DQG￿4XHHQ￿&KRPNDVWD
&ULWLFLVHG￿E\￿WKHLU￿RIIVSULQJ￿￿￿$QG\JRQH￿DPRQJVW￿RWKHUV￿￿
&KLGHG￿E\￿WKH￿)XULHV￿(OPDQ￿￿%DWHV￿￿.DUPLORII￿6PLWK￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿
3DULVL￿￿3OXQNHWW￿HW￿QR￿GRXEW￿DO￿￿
)OHH￿￿)OHH￿WR￿D￿VKDGLHU￿VSRW￿
7DNH￿UHIXJH￿LQ￿WKH￿JURYHV￿RI￿1HXURVFLHQFH￿
/HDUQ￿WKH￿OLQJR￿￿FHQWUDO￿H[HFXWLYH￿DQG￿WKDW￿ORW￿￿
%XW￿PRUH￿￿OHDUQ￿DERXW￿EUDLQV￿
$QG￿WU\￿VRPH￿RWKHU￿ZD\￿WR￿EULGJH￿WKH￿JDS
%HWZHHQ￿WKH￿IURQWDO￿OREHV￿DQG￿QRW￿SLFNLQJ￿\RXU￿QRVH￿LQ￿SXEOLF￿
&KRUXV￿RI￿SKLORVRSKHUV
&RJQLWLYLVW￿3KLO￿￿￿￿￿1HXUDO￿VWUXFWXUHV￿FRGH￿
&￿3￿￿￿￿ 1HXUDO￿VWUXFWXUHV￿GHVFULEH￿
&￿3￿￿￿￿ 1HXUDO￿VWUXFWXUHV￿SUHVFULEH￿
&￿3￿￿￿￿ 1HXUDO￿VWUXFWXUHV￿SURJUDP￿IRU￿WUDLWV￿￿EHKDYLRXUV￿RU￿RXWFRPHV￿
&KRUXV￿ 7KH￿EUDLQ￿LV￿D￿FRPSXWHU￿￿D￿G\QDPLFDO￿V\VWHPV￿QHWZRUN￿
:H￿KDYH￿WUDYHOOHG￿HYHQ￿IXUWKHU￿
:H￿KDYH￿QHZ￿PRGHOV￿ZKLFK￿ZRUN￿
$￿ZKROH￿QHZ￿YRFDEXODU\
3URYLGHG￿E\￿RUDFOHV￿LQ￿IRUZDUG￿ORRNLQJ￿&RPSXWHU￿6FLHQFH
GHSDUWPHQWV￿￿DEO\￿DVVLVWHG￿E\￿QHXURSV\FKRORJLVWV￿RI￿D
FRJQLWLYLVW￿SHUVXDVLRQ￿
￿7R￿EH￿FRQWLQXHG￿￿ZKHQ￿￿DUWLILFLDO￿OLIH￿￿DQG￿VLWXDWHG￿URERWLFV￿KDYH￿WDNHQ
KROG￿￿￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿
,Q￿UHSO\￿WR￿WKH￿H[WUDFW￿IURP￿$QG\￿&ODUN￿V￿￿7ZLVWHG￿7DOHV￿￿&DXVDO￿&RPSOH[LW\￿DQG￿&RJQLWLYH￿
6FLHQWLILF￿([SODQDWLRQ￿
7KH￿HPSWLQHVV￿RI￿WKH￿VHOI￿FRQWDLQHG￿FRGHU
6HWK￿%XOORFN
7KH￿ULQJV￿RQ￿D￿WUHH￿VWXPS￿FDQ￿EH￿XVHG￿WR￿WHOO￿KRZ￿ROG￿WKH￿WUHH￿ZDV￿ZKHQ￿LW￿ZDV￿IHOOHG￿￿,Q￿D￿FHUWDLQ￿VHQVH￿WKH￿
QXPEHU￿RI￿ULQJV￿FRGHV￿IRU￿WKH￿DJH￿RI￿WKH￿WUHH￿￿+RZHYHU￿￿WKLV￿VHQVH￿LV￿D￿VXEWOH￿RQH￿￿:KHQ￿ZKLFKHYHU￿FOHYHU￿
OXPEHUMDFN￿UHDOLVHG WKDW￿CC1R￿￿5LQJV￿ ￿$JH￿7UHH￿￿￿￿￿RU￿ZKDWHYHU￿WKH￿H[DFW￿UHODWLRQVKLS￿LV￿￿RQH￿LPDJLQHV￿KLV￿
IHOORZ￿ OXPEHUMDFNV￿ EHLQJ￿ SUHWW\￿ LPSUHVVHG￿ ￿SHUKDSV￿￿￿ CC+H\￿￿￿￿ RQH￿ PLJKW￿ FDOO￿ RYHU￿ WR￿ DQ￿ DSSURDFKLQJ￿
ZRUNPDWH￿￿CC%LOO￿V￿IRXQG￿RXW￿KRZ￿WR￿WHOO￿WKH￿DJH￿RI￿D￿WUHH￿MXVW￿E\￿ORRNLQ￿￿DW￿WKH￿WUXQN￿ULQJV￿￿￿￿
+RZHYHU￿￿ZKDW￿RQH￿PLJKW￿ILQG￿KDUGHU￿WR￿LPDJLQH￿LV￿WKH￿VDPH￿OXPEHUMDFN￿FODLPLQJ￿WKDW￿%LOO￿KDG￿
CGLVFRYHUHG￿D￿FRGH￿￿ZLWKLQ￿WKH￿WUHH￿￿3HUKDSV￿%LOO￿FRXOG￿EH￿EHWWHU￿GHVFULEHG￿DV￿KDYLQJ￿CLQYHQWHG￿D￿FRGH￿￿￿EXW￿
HYHQ￿WKLV￿FRQVWUXDO￿VHHPV￿WR￿EH￿VWUHWFKLQJ￿WKH￿WHUP￿￿:K\￿GRHVQ￿W￿WKH￿QXPEHU￿RI￿WUXQN￿ULQJV￿￿FRGH￿￿IRU￿WKH￿
DJH￿RI￿D￿WUHH"￿
7KH￿JHQHWLF￿FRGH￿LV￿REYLRXVO\￿D￿PXFK￿PRUH￿FRPSOLFDWHG￿EHDVW￿WKDQ￿WKH￿WUXQN￿ULQJ￿UHODWLRQVKLS￿￿EXW￿
DUH￿WKH\￿QRQH￿WKH￿OHVV￿PHPEHUV￿RI￿WKH￿VDPH￿VSHFLHV"￿$UH￿WKH\￿ERWK￿FRGHV￿￿RU￿DUH￿QHLWKHU￿FRGHV￿￿RU￿GR￿WKH\￿
GLIIHU￿￿DQG￿LI￿VR￿ZK\"￿
&ULFN￿DQG￿:DWVRQ
/LNH￿%LOO￿WKH￿OXPEHUMDFN￿￿&ULFN￿DQG￿:DWVRQ￿VWXPEOHG￿DFURVV￿D￿V\VWHPDWLF￿UHODWLRQVKLS￿ZLWKLQ￿QDWXUH￿￿7KH￿
SUHVHQFH￿RI￿FHUWDLQ￿JHQHV￿UDWKHU￿WKDQ￿RWKHUV￿FRQVLVWHQWO\￿UHVXOWHG￿LQ￿WKH￿SUHVHQFH￿RI￿FHUWDLQ￿SKHQRW\SLF￿WUDLWV￿
UDWKHU￿WKDQ￿RWKHUV￿￿2U￿￿PRUH￿DFFXUDWHO\￿￿SUR[LPDOO\"￿￿￿FHUWDLQ￿JHQHV￿PDGH￿FHUWDLQ￿SURWHLQV￿￿
&ULFN￿DQG￿:DWVRQ￿DUH￿W\SLFDOO\￿FUHGLWHG￿ZLWK￿WKH￿￿GLVFRYHU\￿￿RI￿WKH￿JHQHWLF￿FRGH￿￿EXW￿LI￿WKH￿FRGH￿
H[LVWHG￿SULRU￿WR￿WKHLU￿GLVFRYHU\￿￿IRU ZKLFK￿LQWHUSUHWHU￿ZHUH￿LWV￿FRGHG￿PHVVDJHV￿LQWHQGHG"￿6XUHO\￿QRW￿&ULFN￿
DQG￿:DWVRQ￿WKHPVHOYHV"￿
CC*HQHV￿FRGH￿IRU￿SURWHLQV￿￿￿LV￿DQ￿RIW￿XWWHUHG￿QXJJHW￿RI￿ELRORJLFDO￿ZLVGRP￿￿%XW￿ZKR￿QHHGV￿WKH￿FRGH￿
WR￿ SURGXFH￿ WKH￿ SURWHLQV"￿ 6XUHO\￿ WKH￿ SURWHLQV￿ MXVW￿ KDSSHQ"￿ $OWKRXJK￿ ELRORJLVWV￿ OLEHUDOO\￿ VSULQNOH￿ WKHLU￿
DFFRXQWV￿RI￿JHQHWLF￿SURFHVVHV￿ZLWK￿WHUPV￿VXFK￿DV￿WUDQVODWLRQ￿￿LQWHUSUHWDWLRQ￿￿HWF￿￿￿WKHVH￿DUH￿PHUHO\￿JORVVHV￿RQ￿
FKHPLFDO￿PHFKDQLFDO￿ SURFHVVHV￿￿ &HUWDLQ￿ JHQHV￿ DUH￿ PHUHO\￿ WKH￿ NLQG￿ RI￿ FKHPLFDO￿ VWUXFWXUH￿ ZKLFK￿ UHVXOW￿
￿XQGHU￿VXLWDEOH￿FRQGLWLRQV￿￿LQ￿FHUWDLQ￿SURWHLQV￿￿-XVW￿DV￿WUHH￿ULQJV￿DUH￿WKH￿UHVXOW￿￿XQGHU￿FHUWDLQ￿FRQGLWLRQV￿￿RI￿
WKH￿WUHH￿V￿JURZWK￿SURFHVVHV￿￿
+RZHYHU￿￿WKHUH￿LV￿D￿GLIIHUHQFH￿￿DQG￿LQ￿RUGHU￿WR￿SRLQW￿LW￿RXW￿LW￿ZLOO￿EH￿KHOSIXO￿WR￿WDNH￿D￿EULHI￿ORRN￿DW￿
WKH￿ZRUN￿RI￿5XWK￿0LOOLNDQ￿￿￿￿￿￿￿￿￿￿￿￿￿￿
0LOOLNDQ
0LOOLNDQ￿FRQFHUQV￿KHUVHOI￿ZLWK￿FRQVWUXFWLQJ￿D￿QDWXUDOLVW￿DFFRXQW￿RI￿UHSUHVHQWDWLRQ￿￿DPRQJVW￿RWKHU￿WKLQJV￿￿￿
'XULQJ￿WKLV￿XQGHUWDNLQJ￿0LOOLNDQ￿ILQGV￿LW￿QHFHVVDU\￿WR￿HVWDEOLVK￿WKH￿VHW￿RI￿FRQGLWLRQV￿ZKLFK￿PXVW￿EH￿PHW￿IRU￿
VRPH QDWXUDOO\￿RFFXUULQJ￿￿L￿H￿￿￿ELRORJLFDO￿￿GHYLFH￿WR￿PHDQ￿VRPHWKLQJ￿￿7KHVH￿FRQGLWLRQV￿DUH￿TXLWH￿FRPSOH[￿￿
EXW￿WKH￿HVVHQFH￿RI￿KHU￿SRVLWLRQ￿LV￿HDV\￿WR￿RXWOLQH￿￿
7KH￿PHDQLQJ￿RI￿D￿ELRORJLFDO￿GHYLFH￿￿D￿VLJQDO￿IRU￿LQVWDQFH￿￿PXVW￿EH￿GHWHUPLQHG￿WKURXJK￿H[DPLQLQJ￿
ERWK￿WKH￿EXVLQHVV￿RI￿WKH￿V\VWHP￿ZKLFK￿SURGXFHV￿LW￿￿DQG￿WKH￿EXVLQHVV￿RI￿D￿VHFRQG￿V\VWHP￿ZKLFK￿FRQVXPHV￿LW￿￿
7\SLFDOO\￿VXFK￿V\VWHPV￿VKDUH￿D￿FRLQFLGHQFH￿RI￿EXVLQHVV￿￿LQ￿VRPH￿VHQVH￿WKH\￿HQMR\￿LQWHUGHSHQGHQW￿DJHQGDV￿￿
&UXGHO\￿￿D￿ELRORJLFDO￿V\VWHP￿V￿EXVLQHVV￿LV￿HVWDEOLVKHG￿RYHU￿HYROXWLRQDU\￿WLPH￿E\￿QDWXUDO￿VHOHFWLRQ￿
￿RU￿￿VRPHWLPHV￿￿RYHU￿RQWRJHQHWLF￿WLPH￿WKURXJK￿VRPH￿OHDUQLQJ￿SURFHVV￿DQDORJRXV￿WR￿QDWXUDO￿VHOHFWLRQ￿￿￿,WV￿
DJHQGD￿LQYROYHV￿WKH￿FDUU\LQJ￿RXW￿RI￿ WKRVH￿DFWLYLWLHV￿ ZKLFK￿￿WKURXJK￿EHLQJ￿FDUULHG￿RXW￿E\￿ LWV￿DQFHVWRUV￿￿
HQDEOHG￿ WKHP￿ WR￿ VXUYLYH￿ DQG￿ UHSURGXFH￿￿ DQG￿ WKHUHE\￿ WR￿ EULQJ￿ LW￿ LQWR￿ H[LVWHQFH￿￿ ,W￿ LV￿ WKLV￿ SURFHVV￿ RI￿
UHSURGXFWLRQ￿DQG￿VHOHFWLRQ￿ZKLFK￿HQVXUHV￿WKDW￿LW￿LV￿QDWXUDO￿WR￿VSHDN￿RI￿WKH￿KHDUW￿V￿IXQFWLRQ￿DV￿EHLQJ￿WR￿SXPS￿
EORRG￿￿VLQFH￿LW￿ZDV￿WKURXJK￿SXPSLQJ￿EORRG￿￿UDWKHU￿WKDQ￿PDNLQJ￿D￿WKXPSLQJ￿QRLVH￿￿RU￿EHLQJ￿FRORXUHG￿UHG￿￿
WKDW￿WKH￿KHDUW￿V￿DQFHVWRUV￿FDPH￿WR￿VXUYLYH￿ORQJ￿HQRXJK￿WR￿DOORZ￿WKH￿RUJDQLVP￿WR￿ZKLFK￿WKH\￿EHORQJHG￿WR￿
UHSURGXFH￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿
%\￿FRQWUDVW￿￿LW￿LV￿WKH￿DEVHQFH￿RI￿UHSURGXFWLRQ￿DQG￿VHOHFWLRQ￿ZKLFK￿PHDQV￿WKDW￿D￿GLDPRQG￿KDV￿QR￿
VXFK￿IXQFWLRQ￿￿￿7KH￿VWRU\￿IRU￿FOXEV￿DQG￿VSDGHV￿LV￿PRUH￿FRPSOH[￿DQG￿PXVW￿ZDLW￿IRU￿DQRWKHU￿GD\￿￿￿
&RGH￿&RQVXPHUV
6R￿￿0LOOLNDQ￿RIIHUV￿XV￿VRPH￿FULWHULD￿ZLWK￿ZKLFK￿WR￿DVVHVV￿WKH￿ELRORJLFDO￿IXQFWLRQ￿RI￿JHQHV￿￿:KHWKHU￿WKHVH￿
FULWHULD￿DUH￿DGHTXDWH￿RU￿HYHQ￿VXLWHG￿WR￿WKLV￿WDVN￿LV￿GHEDWDEOH￿￿0LOOLNDQ￿V￿VFKHPH￿ZDV￿GHYHORSHG￿WR￿DFFRXQW￿
IRU￿WKH￿IXQFWLRQ￿RI￿SKHQRW\SLF￿WUDLWV￿￿QRW￿JHQHWLF￿WUDLWV￿￿QRU￿WKH￿PDSSLQJ￿IURP￿JHQHV￿WR￿SKHQRW\SLF￿WUDLWV￿￿
+RZHYHU￿￿DW￿ILUVW￿EOXVK￿WKH￿FULWHULD￿VHHP￿XVHIXO￿LQ￿WKDW￿WKH\￿DOORZ￿D￿GLVWLQFWLRQ￿WR￿EH￿PDGH￿EHWZHHQ￿WKH￿WUHH￿
ULQJ￿UHODWLRQVKLS￿￿DQG￿RWKHU￿ELRORJLFDO￿SKHQRPHQD￿ZKLFK￿DUH￿XQFRQWURYHUVLDOO\￿FRGH￿OLNH￿￿
7KH￿CEHH￿ODQJXDJH￿￿￿ZKLFK￿IRUDJLQJ￿EHHV￿￿XSRQ￿UHWXUQLQJ￿WR￿WKH￿KLYH￿￿XVH￿WR￿LQIRUP￿RWKHU￿EHHV￿RI￿
WKH￿ORFDWLRQ￿DQG￿TXDOLW\￿RI￿GLVWDQW￿UHVRXUFHV￿￿W\SLFDOO\￿QHFWDU￿￿EXW￿VRPHWLPHV￿ZDWHU￿￿RU￿DOWHUQDWLYH￿KLYH￿
ORFDWLRQV￿￿LV￿DOPRVW￿SDUDGLJPDWLFDOO\￿LFRQLF￿￿,W￿RR]HV￿V\PEROLVP￿￿7KH￿GDQFH￿WDNHV￿WKH￿IRUP￿RI￿D￿VHULHV￿RI￿
PRYHPHQWV￿ZKLFK￿YDU\￿DORQJ￿WZR￿LQIRUPDWLYH￿GLPHQVLRQV￿￿7KH￿DQJOH￿RI WKH￿GDQFH￿LQGLFDWHV￿WKH￿EHDULQJ￿￿
IURP￿WKH￿KLYH￿￿RI￿WKH￿UHVRXUFH￿￿ZKLOVW￿WKH￿YLJRXU￿RI￿WKH￿GDQFH￿LQGLFDWHV￿WKH￿TXDOLW\￿RI￿WKH￿UHVRXUFH￿￿,Q￿￿￿￿￿￿￿
DIWHU￿YRQ￿)ULVFK￿￿￿￿￿￿￿￿KDG￿HOXFLGDWHG￿WKH￿GHWDLOV￿RI￿WKLV￿CGDQFH￿ODQJXDJH￿￿￿KH￿ZDV￿ULJKWO\￿DZDUGHG￿D￿1REHO￿
SUL]H￿ IRU￿ ￿GLVFRYHULQJ￿￿ WKRVH￿ GHWDLOV￿ ￿PRUH￿ VSHFLILFDOO\￿ IRU￿ CCGLVFRYHULHV￿ FRQFHUQLQJ￿ RUJDQLVDWLRQ￿ DQG￿
HOOLFLWDWLRQ￿RI￿LQGLYLGXDO￿DQG￿VRFLDO￿EHKDYLRXU￿SDWWHUQV￿￿￿￿￿7KHUH￿ZDV￿QR￿TXHVWLRQ￿RI￿KLV￿KDYLQJ￿￿LQYHQWHG￿￿
WKH￿FRGH￿ZLWK￿ZKLFK￿WKH￿EHHV￿HOLFLWHG￿HDFK￿RWKHUV￿EHKDYLRXU￿SDWWHUQV￿￿
7KH￿GLIIHUHQFH￿EHWZHHQ￿WKH￿WUHH￿ULQJ￿UHODWLRQVKLS￿DQG￿WKH￿EHH￿GDQFH￿LV￿WKH￿SUHVHQFH￿RI￿UHDGLO\￿
LGHQWLILDEOH￿V\VWHPV￿DFWLQJ￿DV￿FRQVXPHUV￿LQ￿WKH￿FDVH￿RI￿WKH￿EHH￿GDQFH￿￿L￿H￿￿￿WKH￿ZDWFKLQJ￿EHHV￿￿￿DQG￿WKH￿
DEVHQFH￿RI￿VXFK￿FRQVXPHUV￿LQ￿WKH￿FDVH￿RI￿WKH￿WUHH￿ULQJ￿UHODWLRQVKLS￿￿7KLV￿GLIIHUHQFH￿LV￿DOO￿WKDW￿LV￿QHHGHG￿WR￿
UXOH￿RXW￿WKH￿WUHH￿ULQJ￿UHODWLRQVKLS￿DV￿D￿QDWXUDO￿FRGH￿￿%HIRUH￿%LOO￿WKH￿OXPEHUMDFN￿VWXPEOHG￿DFURVV￿LW￿￿WKH￿
UHODWLRQVKLS￿EHWZHHQ￿WUHH￿ULQJV￿DQG￿WUHH￿DJH￿ZDV￿QR￿RQH￿V￿EXVLQHVV￿￿,W￿ZDV￿D￿FRLQFLGHQWDO￿FRUUHODWLRQ￿EXULHG￿
ZLWKLQ￿HYHU\￿WUHH￿￿￿,I￿,￿XQGHUVWRRG￿:LWWJHQVWHLQ￿V￿SULYDWH￿ODQJXDJH￿DUJXPHQW￿￿,￿PLJKW￿EH￿DEOH￿WR￿PDNH￿LW￿GR￿
VRPH￿ZRUN￿KHUHDERXWV￿￿￿
&RGLQJ￿IRU￿3URWHLQV
6R￿￿ZH￿FDQ￿QRZ￿WXUQ￿RXU￿DWWHQWLRQ￿EDFN￿WR￿WKH￿￿VR￿FDOOHG￿￿JHQHWLF￿FRGH￿￿&DQ￿ZH￿LGHQWLI\￿D￿FRQVXPHU￿IRU￿WKLV￿
FRGH"￿,I￿QRW￿￿LW￿ZLOO￿KDYH￿WR￿EH￿FRQVLJQHG￿WR￿WKH￿FODVV￿RI￿VHOI￿FRQWDLQHG￿FRGHV￿ZKLFK￿LQFOXGHV￿WKH￿WUHH￿ULQJ￿
UHODWLRQVKLS￿DQG￿FRXQWOHVV￿RWKHU￿FRUUHODWLRQV￿￿FRLQFLGHQFHV￿￿DQG￿FDXVDO￿UHJXODULWLHV￿￿ZKLFK￿￿DOWKRXJK￿XVHIXO￿
WR￿REVHUYHUV￿LQWHUHVWHG￿LQ￿SUHGLFWLQJ￿QDWXUDO￿SKHQRPHQD￿￿ZHUH￿HPSW\￿RI￿DQ\￿PHDQLQJ￿SULRU￿WR￿WKHLU￿XVH￿E\￿
VXFK￿REVHUYHUV￿￿
$W￿ILUVW￿JODQFH￿QR￿VXFK￿FRQVXPHU￿DSSHDUV￿WR￿EH￿SUHVHQW￿￿*HQHV￿VLPSO\￿DUUDQJH￿WKH￿PDWHULDO￿WKDW￿
VXUURXQGV￿WKHP￿￿YLD￿51$￿￿LQWR￿SURWHLQV￿￿
+RZHYHU￿￿WKH￿PDWHULDO￿WKDW￿VXUURXQGV￿JHQHV￿LV￿QRW￿DUELWUDU\￿￿LW￿LWVHOI￿LV￿VXEMHFW￿WR￿QDWXUDO￿VHOHFWLRQ￿￿
3UHVXPDEO\￿￿ RYHU￿ HYROXWLRQDU\￿ WLPH￿￿ WKH￿ HQYLURQPHQW￿ LQ￿ ZKLFK￿ JHQHV￿ RSHUDWH￿ KDV￿ EHFRPH￿ VXSUHPHO\￿
DGDSWHG￿WR￿WKH￿UROH￿RI￿CPHGLXP￿FDSDEOH￿RI￿VXSSRUWLQJ￿PRUSKRJHQHVLV￿￿￿
)URP￿WKLV￿SHUVSHFWLYH￿￿D￿QDWXUDO￿DFFRXQW￿RI￿JHQHV￿FDVWV￿WKHP￿DV￿HQFRGHUV￿￿VHQGLQJ￿PHVVDJHV￿LQ￿WKH￿
IRUP￿RI￿PHVVHQJHU￿51$￿WR￿D￿FRQVXPHU￿V\VWHP￿FRQVWLWXWHG￿E\￿WKH￿SURWHLQ￿IDFWRU\￿ZLWKLQ￿HDFK￿FHOO￿￿
,Q￿WKLV￿OLJKW￿JHQHV￿DUH￿QRW￿HQFRGHG￿SKHQRW\SLF￿WUDLWV￿￿UDWKHU￿WKHLU￿SURGXFWV￿￿51$￿PROHFXOHV￿￿DUH￿WKH￿
FRGHV￿￿ZULWWHQ￿LQ￿D￿ODQJXDJH￿WKDW￿FHOOXODU￿SURWHLQ￿IDFWRULHV￿KDYH￿ORQJ￿XQGHUVWRRG￿￿D￿ODQJXDJH￿WKDW￿&ULFN￿DQG￿
:DWVRQ￿FDQ￿EH￿VDLG￿WR￿KDYH￿JRQH￿VRPH￿ZD\￿WRZDUGV￿￿GHFRGLQJ￿￿￿
&RGLQJ￿IRU￿7UDLWV
+RZHYHU￿￿WKH￿VKRUWKDQG￿GHVFULSWLRQ￿RI￿WKH￿IXQFWLRQ￿RI￿FHOOXODU￿PDFKLQHU\￿JLYHQ￿DERYH￿￿D￿CPHGLXP￿FDSDEOH￿
RI￿VXSSRUWLQJ￿PRUSKRJHQHVLV￿￿￿FRXOG￿EH￿H[SDQGHG￿FRQVLGHUDEO\￿￿VLQFH￿LW￿ZDV￿QRW￿MXVW￿WKURXJK￿HQDEOLQJ￿DQ\￿
ROG￿ PRUSKRJHQHVLV￿ WKDW￿ WKH￿ PHGLXP￿ KLVWRULFDOO\￿ HQDEOHG WKH￿ UHSURGXFWLRQ￿ RI￿ WKH￿ V\VWHP￿ WR￿ ZKLFK￿ LW￿
EHORQJHG￿￿
,Q￿ PXFK￿ WKH￿ VDPH￿ PDQQHU￿ DV￿ RQH￿ PLJKW￿ OHJLWLPDWHO\￿ H[SDQG￿ XSRQ￿ WKH￿ IXQFWLRQ￿ RI￿ WKH￿ KHDUW￿￿
GUDZLQJ￿XSRQ￿LWV￿UROH￿LQ￿R[\JHQDWLQJ￿WKH￿EORRG￿YLD￿SXPSLQJ￿LW￿WKURXJK￿WKH￿OXQJV￿￿RU￿IHHGLQJ￿R[\JHQDWHG￿
EORRG￿WR￿WKH￿EUDLQ￿￿RU￿DQ\￿QXPEHU￿RI￿IXQFWLRQV￿PRUH￿FRPSOH[￿WKDQ￿PHUHO\￿CSXPSLQJ￿EORRG￿￿￿RQH￿PLJKW￿
VLPLODUO\￿GHVFULEH￿WKH￿UROH￿RI￿WKH￿FHOO￿DV￿JRYHUQLQJ￿D￿￿VSHFLILF￿￿PRUSKRJHQHWLF￿UHJLPH￿￿7KLV￿VSHFLILF￿UHJLPH￿
UHVXOWV￿LQ￿VSHFLILF￿SKHQRW\SLF￿WUDLWV￿LQFOXGLQJ￿JURVV￿ERG\￿PRUSKRORJ\￿￿%DXSODQ￿￿￿H\H￿FRORXU￿￿KDLULQHVV￿￿HWF￿￿
7KXV￿￿D￿OHVV￿SUR[LPDO￿DFFRXQW￿RI￿WKH￿IXQFWLRQ￿RI￿WKH￿FHOO￿PDFKLQHU\￿UHVSRQVLEOH￿IRU￿EXLOGLQJ￿SURWHLQV￿DW￿WKH￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿
EHKHVW￿ RI￿ JHQHWLF￿ PHVVDJHV￿ ZRXOG￿ LPSOLFDWH￿ WKHVH￿ JHQHWLF￿ PHVVDJHV￿ LQ￿ D￿ FRPSOH[￿ ZHE￿ RI￿ IXQFWLRQDO￿
SURFHVVHV￿UHVXOWLQJ￿LQ￿VSHFLILF￿SKHQRW\SLF￿WUDLWV￿￿ERWK￿PRUSKRORJLFDO￿DQG￿EHKDYLRXUDO￿￿
7KH￿ VSHFLILF￿ SKHQRW\SLF￿ WUDLWV￿ ZKLFK￿ UHVXOW￿ IURP￿ VXFK￿ D￿ PRUSKRJHQHWLF￿ UHJLPH￿ ￿RQH￿ ZKLFK￿
FRPSOHWHV￿ZLWKRXW￿HUURU￿XQGHU￿QRUPDO￿FRQGLWLRQV￿￿DUH￿PRUH￿WKDQ￿WKH￿FDXVDO￿FRQVHTXHQFH￿RI￿D￿FRPSOH[￿RI￿
ELRJHQHWLF￿SURFHVVHV￿￿WKH\￿DUH￿WKH￿￿QRUPDWLYH￿￿RXWFRPH￿RI￿VXFK￿SURFHVVHV￿￿
7KH￿QRUPDWLYH￿FKDUDFWHU￿RI￿WKH￿V\VWHPV￿FRQFHUQHG￿ZLWK￿JHQHUDWLQJ￿WKH￿SKHQRW\SH￿￿L￿H￿￿￿WKDW￿VXFK￿
V\VWHPV￿KDYH￿IXQFWLRQV￿ZKLFK￿WKH\￿PD\￿IDLO￿WR￿SHUIRUP￿￿HQVXUHV￿WKDW￿WKHUH￿LV￿D￿IDFW￿RI￿WKH￿PDWWHU￿FRQFHUQLQJ￿
ZKDW￿SKHQRW\SH￿￿VKRXOG￿￿GHYHORS￿￿7KLV￿CQRUPDO￿￿SKHQRW\SH￿￿LV￿VLPSO\￿WKDW￿SKHQRW\SH￿￿WKH￿GHYHORSPHQW￿RI￿
ZKLFK￿HQDEOHG￿WKH￿V\VWHPV￿￿DQFHVWRUV￿WR￿EH￿UHSURGXFHG￿￿
7KLV￿LPSOLHV￿WKDW￿SKHQRW\SHV￿UHVXOWLQJ￿IURP￿PRUSKRJHQHWLF￿VHTXHQFHV￿LQYROYLQJ￿GHYHORSPHQWDO￿
WUDMHFWRULHV￿ZKLFK￿GLIIHUV￿IURP￿WKH￿QRUP￿DUH￿￿PDOIRUPHG￿￿UDWKHU￿WKDQ￿PHUHO\￿GLIIHUHQW￿￿6XFK￿WUDMHFWRULHV￿
PD\￿EH￿WKH￿UHVXOW￿RI￿QRQ￿QRUPDO￿FRQGLWLRQV￿￿H￿J￿￿￿HJJ￿WHPSHUDWXUH￿PD\￿IDOO￿RXWVLGH￿RI￿VRPH￿QRUPDO￿UDQJH￿￿￿
RU VLPSO\￿ HUURUV￿ LQ￿ VRPH￿ PRUSKRJHQHWLF￿ SURFHVV￿ ￿H￿J￿￿￿ JHQH￿ WUDQVFULSWLRQ￿￿￿ ,Q￿ DGGLWLRQ￿￿ SKHQRW\SHV￿
IDLWKIXOO\￿GHYHORSHG￿IURP￿JHQHWLF￿PXWDQWV￿PXVW￿DOVR￿EH￿FODVVHG￿DV￿DEHUUDWLRQV￿XQGHU￿VXFK￿D￿UHDGLQJ￿￿VLQFH￿
WKH￿V\VWHPV￿ZLWK￿ZKLFK￿WKH￿JHQHV￿LQWHUDFW￿ZHUH￿QRW￿DGDSWHG￿E\￿HYROXWLRQ￿WR￿JHQHUDWH￿WKH￿PXWDQW￿SKHQRW\SH￿
&RPSOH[LW\￿￿&DXVDOLW\￿￿DQG￿6HOI ￿FRQWDLQHG￿&RGHV
6XFK￿DQ￿DQDO\VLV￿SODFHV￿OLWWOH￿ZHLJKW￿RQ￿DQ\￿CCFRPSOH[￿H[WHQGHG￿LQWHUSOD\￿RI￿IDFWRUV￿￿￿￿HLWKHU￿CCLQWHUQDO￿￿￿RU￿
CCH[WHUQDO￿￿￿￿7KH￿PHFKDQLVPV￿ZKLFK￿LQVWDQWLDWH￿DQ\￿FRGLQJ￿DUH￿VHFRQGDU\￿WR￿WKH￿HYROXWLRQDU\￿IXQFWLRQV￿RI￿
WKH￿V\VWHPV￿LQYROYHG￿VLQFH￿LW￿LV￿WKHVH￿IXQFWLRQV￿ZKLFK￿DUH￿WKH￿GHWHUPLQDQWV￿RI￿WKH￿QRUPV￿E\￿ZKLFK￿WKH￿
V\VWHPV￿PXVW￿EH￿MXGJHG￿￿GHWHUPLQDQWV￿RI￿DQ\￿FRQWHQW￿WKDW￿WKH￿V\VWHP￿PLJKW￿HQMR\￿￿DQG￿LQGHHG GHWHUPLQH￿
ZKHWKHU￿WKH￿V\VWHP￿LV￿FRQWHQWIXO￿DW￿DOO￿￿
,Q￿DGGLWLRQ￿￿VXFK￿DQ￿DQDO\VLV￿FOHDUO\￿KDV￿QR￿SODFH￿IRU￿D￿CCVHOI￿FRQWDLQHG￿FRGH￿￿￿￿VXFK￿D￿FRQFHSW￿LV￿D￿
FRQWUDGLFWLRQ￿LQ￿WHUPV￿￿&RGHV￿PHGLDWH￿EHWZHHQ￿WKH￿EXVLQHVVHV￿RI￿LQWHUGHSHQGHQW￿V\VWHPV￿￿7KH￿LQIRUPDWLRQDO￿
FRQWHQW￿RI￿VXFK￿FRGHV￿LV￿QHFHVVDULO\￿SUHGLFDWHG￿XSRQ￿WKH￿FKDUDFWHU￿RI￿ERWK￿WKH￿SURGXFLQJ￿DQG￿FRQVXPLQJ￿
V\VWHPV￿￿DJHQGDV￿￿
7KLUGO\￿￿DV￿H[SODQDWLRQV￿PXVW￿EH￿FRXFKHG￿LQ￿IXQFWLRQDO￿UDWKHU￿WKDQ￿FDXVDO￿WHUPV￿￿V\PPHWU\￿RI￿
H[SODQDWLRQ￿LV￿QRW￿LPSOLHG￿E\￿FDXVDO V\PPHWU\￿￿7KH￿V\VWHP￿WKDW￿CCGRHV￿WKH￿￿PRVW￿DFWXDO￿ZRUN￿￿￿￿￿L￿H￿￿￿WKH￿
￿FDXVDO￿￿V\VWHP￿PRVW￿VWURQJO\￿LPSOLFDWHG￿LQ￿WKH￿CFRGLQJ￿IRU￿￿SURFHVV￿￿LV￿QRW￿QHFHVVDULO\￿WKH￿V\VWHP￿WKDW￿ZDV￿
VHOHFWHG￿ IRU￿ GXULQJ￿ HYROXWLRQ￿￿ DQG￿ WKXV￿ WKH￿ V\VWHP￿ ZLWK￿ WKH￿ ￿IXQFWLRQ￿￿ RI￿ EULQJLQJ￿ DERXW￿ D￿ FHUWDLQ￿
V\VWHPDWLF￿UHODWLRQVKLS￿EHWZHHQ￿V\PERO￿DQG￿ZRUOG￿￿L￿H￿￿￿WKH￿V\VWHP￿IRU￿ZKRP￿WKH￿CFRGLQJ￿IRU￿￿SURFHVV￿LV￿LWV￿
EXVLQHVV￿￿￿
6LPLODUO\￿￿LI￿,￿FKRRVH￿WR￿XVH￿WKH￿HUXSWLRQ￿RI￿0W￿￿(WQD￿WR￿LQGLFDWH￿WKDW￿LW￿LV￿WLPH￿IRU￿OXQFK￿￿WKH￿
FRPSOH[￿ZHE￿RI￿FDXVDO￿SURFHVVHV￿UHVSRQVLEOH￿IRU￿WKH￿HUXSWLRQ￿FDQ￿FOHDUO\￿EH￿JORVVHG￿RYHU￿IRU￿WKH￿SXUSRVHV￿
RI￿H[SODLQLQJ￿WKH￿FRGLQJ￿IRU￿UHODWLRQVKLS￿ZKLFK￿,￿KDYH￿HVWDEOLVKHG￿￿
&RQFOXVLRQ
6R￿￿WR￿FRQFOXGH￿￿,￿DJUHH￿ZLWK￿$QG\￿&ODUN￿ZKHQ￿KH￿VWDWHV￿WKDW￿KH￿VXVSHFWV￿WKDW￿CCWKH￿LVVXH￿RI￿LQIRUPDWLRQDO￿
VHOI￿FRQWDLQPHQW￿￿￿ LV￿ CCD￿ PDMRU￿ UHG￿ KHUULQJ￿￿￿￿ ,￿ ZRXOG￿ DGG￿ WKDW￿ QRUPV￿ RI￿ EHKDYLRXU￿ EURXJKW￿ DERXW￿ E\￿
HYROXWLRQDU\￿￿RU￿DQDORJRXV￿OHDUQLQJ￿￿SURFHVVHV￿DUH￿WKH￿EDFNGURS￿DJDLQVW￿ZKLFK￿DQ\￿H[SODQDWLRQ￿RI￿ZKDW￿
ELRORJLFDO￿V\VWHPV￿DUH￿IRU￿VKRXOG￿EH￿FDVW￿￿
5HIHUHQFHV
0LOOLNDQ￿￿ 5￿￿ ￿￿￿￿￿￿￿￿ /DQJXDJH￿￿ 7KRXJKW￿ DQG￿ 2WKHU￿ %LRORJLFDO￿ &DWHJRULHV￿ ￿&DPEULGJH￿￿ &DPEULGJH￿
8QLYHUVLW\￿3UHVV￿￿
0LOOLNDQ￿￿5￿￿￿￿￿￿￿￿￿￿:KLWH￿4XHHQ￿3V\FKRORJ\￿DQG￿2WKHU￿(VVD\V￿IRU￿$OLFH￿￿&DPEULGJH￿￿0,7￿3UHVV￿￿￿
YRQ￿)ULVFK￿￿.￿￿￿￿￿￿￿￿￿￿7KH￿'DQFH￿￿/DQJXDJH￿DQG￿2ULHQWDWLRQ￿RI￿%HHV￿￿&DPEULGJH￿￿+DUYDUG￿8QLYHUVLW\￿
3UHVV￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
5HYLHZV
5￿'￿(OOLV￿￿4XHVWLRQLQJ￿&RQVFLRXVQHVV￿￿7KH￿,QWHUSOD\￿RI￿,PDJHU\￿￿&RJQLWLRQ￿
DQG￿(PRWLRQ￿LQ￿WKH￿+XPDQ￿%UDLQ￿￿
-RKQ￿%HQMDPLQV￿3XEOLVKLQJ￿&RPSDQ\￿￿$PVWHUGDP￿3KLODGHOSK LD
*DYLQ￿%R\FH
'HSW￿￿RI￿3KLORVRSK\
8QLYHUVLW\￿RI￿6KHIILHOG
￿￿￿7KH￿2UJDQLFLVW￿+\SRWKHVLV
2QH￿YHU\￿JRRG￿UHDVRQ￿IRU￿EHLQJ￿LQWHUHVWHG￿LQ￿$UWLILFLDO￿,QWHOOLJHQFH￿￿$,￿￿LV￿WKH￿GHVLUH￿WR￿NQRZ￿PRUH￿DERXW￿
RXUVHOYHV￿￿7KH￿LGHD￿EHLQJ￿WKDW￿LQ￿DGGUHVVLQJ￿WKH￿SUREOHPV￿FRQIURQWLQJ￿VXFK￿D￿SURMHFW￿ZH￿PD\￿GLVFRYHU￿KRZ￿
LW￿LV￿WKDW￿KXPDQV￿RYHUFRPH￿WKRVH￿VDPH￿SUREOHPV￿￿,I￿WKLV￿LV￿\RXU￿UHDVRQ￿IRU￿EHLQJ￿LQWHUHVWHG￿LQ￿$,￿WKHQ￿\RX￿
DUH￿PRVW￿SUREDEO\￿DOVR￿FRQFHUQHG￿DERXW￿WKH￿SUREOHP￿RI￿FRQVFLRXVQHVV￿￿)URP￿WKH￿SHUVSHFWLYH￿RI￿$,￿WKH￿
SUREOHP￿RI￿FRQVFLRXVQHVV￿FDQ￿EH￿VHHP￿DV￿WKH￿ZRUU\￿WKDW￿ZH￿FRXOG￿FUHDWH￿D￿V\VWHP￿WKDW￿ZDV￿EHKDYLRXUDOO\￿
LQGLVWLQJXLVKDEOH￿IURP￿RXUVHOYHV￿DQG￿\HW￿IRU￿ZKLFK￿WKHUH￿ZDV￿QRWKLQJ￿LW￿ZDV￿OLNH￿WR￿EH￿WKDW￿V\VWHP￿￿D￿
SKLORVRSKHU￿V￿]RPELH￿￿￿,W￿LV￿WKRXJKW￿XQFRQWURYHUVLDO￿WKDW￿LW￿LV￿OLNH￿VRPHWKLQJ￿WR￿EH￿D￿KXPDQ￿EHLQJ￿￿LW￿LV￿
OLNHZLVH￿DOPRVW￿XQLYHUVDOO\￿KHOG￿WKDW￿LW￿LV￿QRW￿OLNH￿DQ\WKLQJ￿WR￿EH￿D￿SODQW￿￿,Q￿EHWZHHQ￿WKHVH￿H[WUHPHV￿WKHUH￿LV￿
SUREDEO\￿YHU\￿OLWWOH￿FRQVHQVXV￿￿LQGHHG￿SHUKDSV￿WKH￿RQO\￿FRQFOXVLRQ￿HYHU\RQH￿ZRXOG￿EH￿SUHSDUHG￿WR￿UHMHFW￿
ZRXOG￿EH￿WKDW￿FRZV￿￿IRU￿H[DPSOH￿￿ZHUH￿QRW￿FRQVFLRXV￿ZKLOVW￿￿VD\￿￿DQWV￿ZHUH￿￿6R￿D￿WKHRU\￿RI￿FRQVFLRXVQHVV￿
RXJKW￿WR￿WUDFN￿FRPSOH[LW\￿LQ￿VRPH￿PDQQHU￿￿
2QH￿XQKDSS\￿SRVVLELOLW\￿IRU￿DUWLILFLDO￿LQWHOOLJHQFH￿￿DVLGH￿IURP￿VXSHUQDWXUDO￿LQWHUYHQWLRQ￿VWRULHV￿￿LV￿
ZKDW￿PLJKW￿EH￿FDOOHG￿WKH￿￿RUJDQLFLVW￿￿K\SRWKHVLV￿￿7KH￿RUJDQLFLVW￿VWDQFH￿KDV￿LW￿WKDW￿RQO\￿WKRVH￿FUHDWXUHV￿ZLWK￿
D￿ELRORJLFDO￿EDVLV￿FDQ￿EH￿WKH￿VXEMHFWV￿RI￿FRQVFLRXV￿H[SHULHQFH￿￿7KDW￿LV￿WR￿VD\￿WKDW￿D￿ELRORJLFDO￿EDVLV￿LV￿
QHFHVVDU\￿IRU￿FRQVFLRXVQHVV￿￿,W ZRXOG￿EH￿RGG￿LI￿WKH￿FODLP￿ZHUH￿WKDW￿ELRORJ\￿LV￿VXIILFLHQW￿IRU￿FRQVFLRXVQHVV￿￿
7KLV￿ZRXOG￿KDYH￿LW￿WKDW￿DQWV￿￿DPRHED￿DQG￿DOJDH￿ZHUH￿FRQVFLRXV￿￿QRW￿VRPHWKLQJ￿WKDW￿PDQ\￿ZRXOG￿DJUHH￿ZLWK￿￿
6R￿LQ￿RUGHU￿IRU￿VRPHWKLQJ￿WR￿EH￿FRQVFLRXV￿LW￿KDV￿WR￿ELRORJLFDO￿DQG￿[￿￿ZKHUH￿[￿ZLOO￿SUREDEO\￿UHIHU￿WR￿VRPH￿
VRUW￿RI￿FRPSOH[LW\￿WKUHVKROG￿￿ZKHWKHU￿LW￿EH￿WR￿GR￿ZLWK￿EHKDYLRXU￿RU￿LQIRUPDWLRQ￿SURFHVVLQJ￿￿$V￿LW￿VWDQGV￿WKLV￿
VWDQFH￿VKRZV￿QR￿PRUH￿WKDQ￿D￿FHUWDLQ￿FKDXYLQLVP￿￿$V￿:LOOLDP￿*￿￿/\FDQ￿VD\V￿￿
￿,￿VHH￿QR￿REYLRXV￿ZD\￿LQ￿ZKLFK￿￿￿￿D￿FUHDWXUH￿V￿￿￿￿VXEQHXUDO￿FKHPLFDO￿FRPSRVLWLRQ￿VKRXOG￿PDWWHU￿WR￿
LWV￿SV\FKRORJLFDO￿SURFHVVHV￿RU￿DQ\￿DVSHFW￿RI￿LWV￿PHQWDOLW\￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
7KHUH￿LV￿￿RI￿ FRXUVH￿￿RQH￿REYLRXV￿ ZD\￿ LQ￿ ZKLFK￿ WKH￿ VXEQHXURDQDWRPLFDO￿FKHPLFDO￿FRPSRVLWLRQ￿
PLJKW￿PDWWHU￿DQG￿WKDW￿LV￿LI￿LW￿LV￿WKH￿RQO\￿ZD\￿LQ￿ZKLFK￿WKH￿UHTXLVLWH￿LQIRUPDWLRQ￿SURFHVVLQJ￿FDQ￿EH￿FDUULHG￿
RXW￿￿ 7KLV￿ LV￿￿ KRZHYHU￿￿ DQ￿ HPSLULFDO￿ FODLP￿ WKDW￿ IDLOV￿ WR￿VXSSRUW￿ DQ￿ D￿ SULRUL￿ H[FOXVLRQ￿ RI￿ QRQ￿ELRORJLFDO￿
FUHDWXUHV￿￿6R￿￿HLWKHU￿WKH￿RUJDQLFLVWV￿DUH￿JXLOW\￿RI￿FKDXYLQLVP￿￿RU￿ZKDW￿WKH\ DUH￿UHDOO\￿FRQFHUQHG￿ZLWK￿LV￿WKH￿
LQIRUPDWLRQ￿SURFHVVLQJ￿UHTXLUHPHQWV￿RI￿D￿FRQVFLRXV￿V\VWHP￿￿
1RZ￿WKHUH￿GRHV￿VHHP￿WR￿EH￿D￿VWURQJ￿SUH￿WKHRUHWLFDO￿LQWXLWLRQ￿WKDW￿WKH￿RUJDQLFLVWV￿DUH￿ULJKW￿￿KRZHYHU￿￿
QR￿RQH￿ZDQWV￿WR￿EH￿D￿FKDXYLQLVW￿￿VR￿RQH￿ZRXOG￿H[SHFW￿WKDW￿WKHUH￿ZRXOG￿EH￿DQ￿DEXQGDQFH￿RI￿WKHRULHV￿RI￿
FRQVFLRXVQHVV￿WKDW￿WHOO￿XV￿ZK\￿\RX￿FDQ￿RQO\￿JHW￿WKH￿VRUW￿RI￿LQIRUPDWLRQ￿SURFHVVLQJ￿QHHGHG￿IRU￿D￿FRQVFLRXV￿
V\VWHP￿IURP￿DQ￿RUJDQLF￿PDFKLQH￿￿,QWHUHVWLQJO\￿HQRXJK￿WKH￿PDMRULW\￿RI￿WKHRULHV￿RI￿FRQVFLRXVQHVV￿FRXFKHG￿LQ￿
WHUPV￿RI￿LQIRUPDWLRQ￿SURFHVVLQJ￿ZRXOG￿VHHP￿WR￿EH￿DPELYDOHQW￿￿WR￿VD\￿WKH￿OHDVW￿￿DV￿WR￿WKH￿VXEVWUDWD￿UHTXLUHG￿
WR￿UXQ￿WKH￿VRUW￿RI￿LQIRUPDWLRQ￿SURFHVVLQJ￿WKDW￿FRQVFLRXV￿V\VWHP￿ZRXOG￿UHTXLUH￿￿7KLV￿PD\￿EH￿D￿UHVXOW￿RI￿RXU￿
SUH￿RFFXSDWLRQ￿ ZLWK￿ WKH￿ LQIRUPDWLRQ￿ SURFHVVLQJ￿ IUDPHZRUN￿ GULYHQ￿ E\￿ WKH￿ DGYDQFH￿ LQ￿ FRPSXWHUV￿￿ 7KDW￿
LQIRUPDWLRQ￿SURFHVVLQJ￿IUDPHZRUN￿KDV￿D￿QXPEHU￿RI￿EDVLF￿FKDUDFWHULVWLFV￿￿
￿￿ 7KH￿PLQG￿LV￿D￿V\PERO￿SURFHVVLQJ￿V\VWHP￿￿
￿￿ 6\PEROV￿ DUH￿ DFWHG￿ RQ￿ E\￿ YDULRXV￿ SURFHVVHV￿ ZKLFK￿ PDQLSXODWH￿ DQG￿ WUDQVIRUP￿ WKHP￿ LQWR￿ RWKHU￿
V\PEROV￿ZKLFK￿XOWLPDWHO\￿UHODWH￿WR￿WKLQJV￿LQ￿WKH￿H[WHUQDO￿ZRUOG￿￿
￿￿ 7KH￿DLP￿RI￿SV\FKRORJLFDO￿UHVHDUFK￿LV￿WR￿VSHFLI\￿WKH￿V\PEROLF￿SURFHVVHV￿DQG￿UHSUHVHQWDWLRQV￿ZKLFK￿
XQGHUOLH￿WKH￿SHUIRUPDQFH￿RI￿DOO￿FRJQLWLYH￿WDVNV￿￿
￿￿ 7KLV￿V\PERO￿V\VWHP￿GHSHQGV￿RQ￿D￿QHXURORJLFDO￿VXEVWUDWH￿￿EXW￿LV￿QRW￿ZKROO\￿FRQVWUDLQHG￿E\￿LW￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
*LYHQ￿VXFK￿D￿IUDPHZRUN￿LW￿ZRXOG￿EH￿VXUSULVLQJ￿LQGHHG￿LI￿DQ\￿RI￿WKRVH￿WKHRULHV￿ZRUNLQJ￿ZLWKLQ￿LW￿KDG￿
DQ\WKLQJ￿WR￿VD\￿RXW￿WKH￿VXEVWUDWD￿RI￿FRQVFLRXV￿V\VWHPV￿￿
,￿GRQ￿W￿VHH￿WKDW￿WKH￿RQXV￿RI￿WKH￿DUJXPHQW￿LV￿HLWKHU￿RQH￿ZD\￿RU￿W￿RWKHU￿KHUH￿￿+RZ￿\RX￿IHHO￿DERXW￿WKH￿
RUJDQLFLW\￿FODLP￿VKRXOG￿EH￿GULYHQ￿E\￿\RXU￿IDYRXULWH￿WKHRU\￿RI￿FRQVFLRXVQHVV￿￿1RWH￿WKRXJK￿￿WKDW￿JLYHQ￿WKH￿
SUH￿WKHRUHWLFDO￿ LQWXLWLRQ￿ ￿ZKHWKHU￿ RU￿ QRW￿ WKDW￿ LWVHOI￿ LV￿ GULYHQ￿ E\￿ FKDXYLQLVP￿￿ DQG￿ WKH￿ SUHGRPLQDQFH￿ RI￿
VXEVWUDWXP￿DPELYDOHQW￿WKHRULHV￿￿WKHUH￿LV￿D￿QLFKH￿KHUH￿ZDLWLQJ￿WR￿EH￿ILOOHG￿￿WKHUH￿LV￿SUREDEO\￿D￿GHPDQG￿￿DOEHLW￿
D￿VLOHQW￿RQH￿￿IRU￿DQ￿RUJDQLFLVW￿WKHRU\￿RI￿FRQVFLRXVQHVV￿￿,I￿\RX￿DUH￿ORRNLQJ￿IRU￿VRPH￿VXFK￿WKHQ￿,￿KDYH￿VRPH￿
JRRG￿QHZV￿DQG￿VRPH￿EDG￿QHZV￿￿7KH JRRG￿QHZV￿LV￿WKDW￿WKHUH￿KDV￿EHHQ￿D￿UHFHQW￿DWWHPSW￿WR￿ILOO￿WKDW￿QLFKH￿￿WKH￿
EDG￿QHZV￿LV￿WKDW￿,￿P￿QRW￿VR￿VXUH￿LW￿KDV￿EHHQ￿VXFFHVVIXO￿￿
￿￿￿4XHVWLRQLQJ￿4XHVWLRQLQJ￿&RQVFLRXVQHVV
5DOSK￿(OOLV￿V￿￿4XHVWLRQLQJ￿&RQVFLRXVQHVV￿￿LV￿DQ￿DWWHPSW￿DW￿XQGHUVWDQGLQJ￿KRZ￿DQG￿ZK\￿FRJQLWLYH￿IXQFWLRQV￿
DUH￿DVVRFLDWHG￿ZLWK￿EUDLQV￿RI￿OLYLQJ￿RUJDQLVPV￿￿7KHUH￿DUH￿SHUKDSV￿WZR￿FRQVWUDLQWV￿RQ￿DFFHSWDELOLW\￿WKDW￿DQ\￿
WKHRU\￿RI￿FRQVFLRXVQHVV￿VKRXOG￿VDWLVI\￿￿)LUVW￿￿WKHUH￿VKRXOG￿￿ZKHUH￿SRVVLEOH￿￿EH￿D￿IDLUO\￿FOHDU￿GHILQLWLRQ￿RI￿WKH￿
WDUJHW￿QRWLRQ￿￿6HFRQG￿￿WKHUH￿VKRXOG￿EH￿DQ￿DWWHPSW￿WR￿DFFRXQW￿IRU￿WKH￿HPSLULFDO￿GDWD￿IURP￿ZLWKLQ￿WKDW￿WKHRU\￿￿
7KH￿IRUPHU￿LV￿QHFHVVDU\￿DV￿WKHUH￿LV￿RIWHQ￿YHU\￿OLWWOH￿DJUHHPHQW￿DV￿WR￿ZKDW￿LW￿LV￿WKDW￿ZH￿DUH￿WU\LQJ￿WR￿H[SODLQ￿￿
DQG￿WKLV￿RIWHQ￿OHDGV￿WR￿WKHRULVWV￿WDONLQJ￿DFURVV￿HDFK￿RWKHU￿￿(OOLV￿WDNHV￿KLV￿OHDG￿KHUH￿IURP￿0HUOHDX￿3RQW\￿V￿
UHIOHFWLRQV￿RQ￿SKHQRPHQRORJ\￿DQG￿FRQVWUXFWV￿DQ￿DFFRXQW￿ZKLFK￿KH￿WKHQ￿DSSOLHV￿WR￿PXFK￿QHXURSK\VLRORJLFDO￿
GDWD￿￿+RZ￿VDWLVI\LQJ￿WKH￿UHDGHU￿ILQGV￿WKLV￿DFFRXQW￿ZLOO￿PRVW￿OLNHO\￿GHSHQG￿XSRQ￿WKHLU￿WKHRUHWLFDO￿SUHMXGLFHV￿
DQG￿WR￿WKLV￿H[WHQW￿(OOLV￿V￿SURSRVDO￿IDLUV￿QR￿ZRUVH￿RQ￿WKH￿DERYH￿WZR￿FRQVWUDLQWV￿WKDQ￿DQ\￿RWKHU￿￿7KHUH￿LV￿
KRZHYHU￿D￿IXUWKHU￿FRQVWUDLQW￿ZKLFK￿,￿IHHO￿(OOLV￿V￿VWRU\￿LQ￿SDUWLFXODU￿VKRXOG￿VDWLVI\￿LI￿LW￿LV￿WR￿JDLQ￿JHQHUDO￿
DFFHSWDQFH￿DQG￿WKLV￿VWHPV￿IURP￿WKH￿QLFKH￿ZKLFK￿LW￿LV￿WU\LQJ￿WR￿RFFXS\￿￿,I￿WKLV￿WKHRU\￿LV￿WR￿VHOO￿LWVHOI￿,￿WKLQN￿LW￿
KDV￿WR￿JLYH￿XV￿VRPH￿UHDVRQ￿IRU￿WKLQNLQJ￿WKDW￿FRQVFLRXVQHVV￿KDV￿WR￿EH￿DVVRFLDWHG￿ZLWK￿RUJDQLF￿V\VWHPV￿￿7KLV￿
LV￿WKH￿LQWHUHVWLQJ￿FODLP￿LQ￿(OOLV￿V￿ERRN￿DQG￿WKH￿RQH￿WKDW￿QHHGV￿WR￿EH￿EDFNHG￿XS￿ZLWK￿DUJXPHQW￿LI￿LW￿LV￿WR￿SURYH￿
FRQYLQFLQJ￿￿
,I￿\RX￿WKLQN￿WKDW￿FRQVFLRXVQHVV￿LV￿D￿SURFHVV￿WKDW￿UHTXLUHV￿VRPH￿VRUW￿RI￿VXEVWUDWXP￿￿RUJDQLF￿RU￿QRW￿￿
WKHQ￿\RX￿DUH￿KDOI￿ZD\￿WKHUH￿￿DOEHLW￿WKH￿HDV\￿KDOI￿￿:KDW￿LV￿QHHGHG￿LV￿VRPH￿GHVFULSWLRQ￿RI￿WKH￿UHODWLRQVKLS￿
EHWZHHQ￿WKH￿SURFHVV￿DQG￿WKH￿VXEVWUDWXP￿WKDW￿DOORZV￿XV￿WR￿VHH￿WKDW￿WKDW￿UHODWLRQVKLS￿FDQ￿RQO\￿KROG￿ZLWK￿DQ￿
RUJDQLF￿VXEVWUDWXP￿￿1RWH￿WKDW￿LW￿ ZRXOG￿EH￿WRR￿PXFK￿ WR￿UHTXLUH￿WKDW￿WKH￿UHODWLRQVKLS￿EH￿D￿FRQFHSWXDOO\￿
QHFHVVDU\￿RQH￿￿ZKHQ￿GHDOLQJ￿ZLWK￿VXEVWDQWLYH￿WKHRULVLQJ￿PHUH￿QDWXUDO￿QHFHVVLW\￿VKRXOG￿EH￿VXIILFLHQW￿￿!)URP￿
DQ￿$,￿SHUVSHFWLYH￿DOO￿ZH￿UHDOO\￿ZDQW￿WR￿NQRZ￿LV￿KRZ￿FRQVFLRXVQHVV￿LQ￿IDFW￿DULVHV￿LQ￿KXPDQV￿DQG￿ZK\￿LW￿LV￿
WKDW￿ZH￿DUH￿WKZDUWHG￿LQ￿DQ\￿DWWHPSW￿WR￿FUHDWH￿DQ￿LQRUJDQLF￿FRQVFLRXV￿V\VWHP￿￿6R￿WKH￿ILUVW￿TXHVWLRQ￿LV￿ZK\￿
GRHV￿D￿FRQVFLRXV￿V\VWHP￿KDYH￿WR￿EH￿DQ￿RUJDQLF￿V\VWHP"￿)RU￿(OOLV￿D￿SURFHVV￿FDQ￿RQO\￿EH￿FRQVFLRXV￿LI￿WKH￿
V\VWHP￿LQ￿ZKLFK￿WKDW￿SURFHVV￿H[LVWV￿￿
￿￿￿￿￿LV￿FDSDEOH￿RI￿UHSURGXFLQJ￿HOHPHQWV￿RI￿LWV￿RZQ￿VXEVWUDWD￿LQ￿RUGHU￿WR￿PDLQWDLQ￿ FRQWLQXH￿￿RU￿
H[SDQG￿LWV￿SDUWLFXODU￿SDWWHUQ￿RI￿￿FRJQLWLYH￿￿DFWLYLW\￿ZKHQ￿WKH￿DYDLODELOLW\￿RI￿DQ￿DGHTXDWH￿VXEVWUDWXP￿EHFRPHV￿
D￿SUREOHP￿IRU￿LW￿￿DQG￿LW￿PXVW￿GR￿WKLV￿EHFDXVH￿RI￿DQ￿LQWHUQDO￿PRWLYDWLRQ￿UHVXOWLQJ￿IURP￿LWV￿RZQ￿GHVLUHV￿￿QRW￿WKH￿
UHVXOW￿RI￿DQ￿H[WHUQDOO\￿LPSRVHG￿SURFHVV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
1RZ￿WKH￿UHVHDUFK￿KDV￿VKRZQ￿WKDW￿WKH￿RUJDQLF￿VXEVWUDWXP￿WKDW￿VXEVHUYHV￿RXU￿RZQ￿FRQVFLRXVQHVV￿LV￿
FDSDEOH￿RI￿UHRUJDQLVDWLRQ￿DQG￿WKLV￿SODVWLFLW\￿VHHPV￿WR￿EH￿WKH￿IHDWXUH￿ZKLFK￿￿LQ￿GLVFXVVLRQ￿￿PRVW￿RUJDQLFLVWV￿
WDNH￿WR￿EH￿WKH￿LPSRUWDQW￿GLVWLQFWLRQ￿EHWZHHQ￿RXUVHOYHV￿DQG￿LQRUJDQLF￿DXWRPDWD￿￿DV￿IDU￿DV￿FRQVFLRXVQHVV￿LV￿
FRQFHUQHG￿￿1RZ￿,￿VKDOO￿QRW￿SXUVXH￿WKH￿TXHVWLRQ￿RI￿ZK\￿LW￿LV￿WKDW￿WKLV￿SODVWLFLW\￿LV￿VR￿LPSRUWDQW￿RU￿LQGHHG￿
ZKHWKHU￿ZH￿FRXOG￿FUHDWH￿D￿FRQVFLRXV￿V\VWHP￿WKDW￿ODFNHG￿WKDW￿SODVWLFLW\￿￿IRU￿PRVW￿$,￿UHVHDUFKHUV￿ZLOO￿DGPLW￿
WKDW￿ SODVWLFLW\￿ LV￿ YHU\￿ LPSRUWDQW￿ DQG￿ \HW￿ ZLVK￿ WR￿ PDLQWDLQ￿ WKDW￿ LQ￿ WKH￿ ORQJ￿UXQ￿ VXFK￿ SODVWLFLW\￿ ZLOO￿EH￿
DFKLHYDEOH￿RQ￿LQRUJDQLF￿PDFKLQHV￿￿1R￿￿ZKDW￿LV￿RI￿LQWHUHVW￿KHUH￿LV￿WKDW￿(OOLV￿WDNH￿KLPVHOI￿WR￿EH￿UXOLQJ￿RXW￿WKH￿
FDVH￿RI￿VHOI￿UHRUJDQLVLQJ￿LQRUJDQLF￿V\VWHPV￿￿
￿￿￿>,@I￿D￿QHXURVFLHQWLVW￿HQJLQHHUV￿D￿URERW￿LQ￿VXFK￿D￿ZD\￿DV￿WR￿V\VWHPDWLFDOO\￿UHSODFH￿LWV￿RZQ￿
SDUWV￿DV￿H\￿EHFRPH￿G\VIXQFWLRQDO￿￿WKLV￿GRHV￿QRW￿PHDQ￿WKDW￿WKH￿URERW￿LV￿DQ￿RUJDQLVP￿RU￿LV￿
FDSDEOH￿RI￿FRQVFLRXVQHVV￿￿EHFDXVH￿LW￿LV￿QRW￿WKH￿URERW￿V￿￿RZQ￿￿GHVLUHV￿￿RU￿HYHQ￿LWV￿RZQ￿
￿GHVLUHV￿￿￿ WKDW￿ PRWLYDWH￿ WKH￿ UHSODFHPHQW￿￿ EXW￿ UDWKHU￿ WKH￿QHXURVFLHQWLVW￿V￿ GHVLUHV￿￿ ￿￿￿￿￿￿￿
￿￿￿￿￿
1RZ￿(OOLV￿LV￿YHU\￿FDUHIXO￿WR￿PDUN￿WKH￿GLVWLQFWLRQ￿EHWZHHQ￿GHVLUHV￿DQG￿￿GHVLUHV￿￿ZKHUH￿WKH￿ODWWHU￿DUH￿PHUHO\￿
PHWDSKRULFDO￿￿6R￿,￿WDNH￿LW￿WKDW￿WKH￿DERYH￿LV￿QRW￿D￿GHQLDO￿WKDW￿D￿URERW￿FDQ￿KDYH￿￿GHVLUHV￿￿￿7KH￿SRLQW￿ZRXOG￿VHHP￿
WR￿EH￿WKDW￿WKH￿URERW￿LV￿QRW￿FRQVFLRXV￿EHFDXVH￿LW￿KDV￿D￿GHVLJQHU￿￿%XW￿QRZ￿WKHUH￿ZRXOG￿DSSHDU￿WR￿EH￿D￿FRQIOLFW￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
ZLWK￿WKH￿RUJDQLFLVW LQWXLWLRQ￿WKDW￿ZH￿FRXOG￿FUHDWH￿DQ￿RUJDQLF￿V\VWHP￿WKDW￿FRXOG￿DFKLHYH￿FRQVFLRXVQHVV￿￿DQ￿
LQWXLWLRQ￿WKDW￿(OOLV￿VKDUHV￿￿
3UREDEO\￿ LQ￿ WKH￿ QHDU￿ IXWXUH￿￿ VFLHQWLVWV￿ ZLOO￿ EH￿ DEOH￿ WR￿ PL[￿ WRJHWKHU￿ FHUWDLQ￿ LQRUJDQLF￿
VXEVWDQFHV￿XQGHU￿WKH￿ULJKW￿FLUFXPVWDQFHV￿WR￿JHQHUDWH￿WLVVXHV￿WKDW￿DUH￿QRW￿RQO\￿LQRUJDQLF￿￿
EXW￿ DOVR￿ FDSDEOH￿ RI￿ JURZLQJ￿ WR￿ UHSURGXFH￿ WKH￿ VXEVWUDWXP￿ IRU￿ WKHLU￿ RZQ￿ VWDWHV￿ I￿
FRQVFLRXVQHVV￿ DV￿ JRYHUQHG￿ E\￿ WKHLU￿ RZQ￿ GHVLUHV￿￿ DQG￿WKHVH￿ RUJDQLVPV￿ PD\￿ ZHOO￿ WKHQ￿
SRVVHVV￿VRPH￿GHJUHH￿RI￿FRQVFLRXVQHVV￿￿￿￿￿￿￿￿￿￿￿￿￿
6R￿LW ZRXOG￿VHHP￿WKDW￿PHUHO\￿KDYLQJ￿D￿GHVLJQHU￿LV￿LQVXIILFLHQW￿WR￿UXOH￿RXW￿D￿SDUWLFXODU￿V\VWHP￿IURP￿KDYLQJ￿
FRQVFLRXVQHVV￿￿%XW￿LI￿WKLV￿LV￿WKH￿FDVH￿ZKDW￿LV￿WKH￿GLIIHUHQFH￿EHWZHHQ￿WKH￿RUJDQLF￿DUWLILFLDO￿V\VWHP￿DQG￿WKH￿
LQRUJDQLF￿DUWLILFLDO￿V\VWHP"￿
￿￿￿+RZ￿1RW￿7R￿6HOO￿2UJDQLF￿3URGXFH
(OOLV￿KDV￿LW￿WKDW￿￿
￿￿￿￿WKH￿GLIIHUHQFH￿EHWZHHQ￿￿RUJDQLF￿￿DQG￿￿SXUHO\￿PHFKDQLVWLF￿￿V\VWHPV￿LV￿WKLV￿￿$Q￿RUJDQLVP￿
LV￿VWUXFWXUHG￿VR￿WKDW￿DW￿ILUVW￿D￿SURFHVV￿KDV￿FHUWDLQ￿PDWHULDO￿HOHPHQWV￿DV￿LWV￿VXEVWUDWXP￿￿WKHQ￿￿
EHFDXVH￿WKH￿RUJDQLVP￿HLWKHU￿￿ZDQWV￿￿RU￿ZDQWV￿WR￿PDLQWDLQ￿D￿VLPLODU￿SDWWHUQ￿LQ￿WKH￿IXWXUH￿￿LW￿
ILQGV￿RWKHU￿PDWHULDO￿HOHPHQWV￿WR￿VHUYH￿DV￿IXWXUH￿VXEVWUDWXP￿IRU￿WKH￿FRQWLQXLQJ￿SURFHVV￿￿
￿￿￿￿￿￿￿￿￿￿￿￿
7KLV￿MXVW￿UDLVHV￿WKH￿RULJLQDO￿TXHVWLRQ￿RI￿ZK\￿LW￿LV￿WKDW￿ZH￿FDQQRW￿GHVLJQ￿DQ￿LQRUJDQLF￿V\VWHP￿VWUXFWXUHG￿LQ￿
VXFK￿D￿ZD\￿WKDW￿WKH￿SURFHVV￿KDV￿FHUWDLQ￿PDWHULDO￿HOHPHQWV￿DV￿LWV￿VXEVWUDWXP￿WKHQ￿￿EHFDXVH￿WKH￿V\VWHP￿HLWKHU￿
ZDQWV￿RU￿￿ZDQWV￿￿WR￿PDLQWDLQ￿D￿VLPLODU￿SDWWHUQ￿LQ￿WKH￿IXWXUH￿￿LW￿FDQ￿ILQG￿RWKHU￿PDWHULDO￿HOHPHQWV￿WR￿VHUYH￿WKH￿
IXWXUH￿VXEVWUDWXP￿IRU￿WKH￿FRQWLQXLQJ￿SURFHVV￿￿7KH￿REYLRXV￿UHVSRQVH￿WR￿WKLV￿LV￿WKDW￿IRU￿DQ￿RUJDQLF￿V\VWHP￿WKLV￿
SURFHVV￿LV￿DFKLHYHG￿WKURXJK￿WKH￿DVVLPLODWLRQ￿RI￿QXWULHQWV￿ZKHUHDV￿￿SUHVXPDEO\￿￿DQ￿LQRUJDQLF￿V\VWHP￿ZRXOG￿
KDYH￿WR￿DGG￿RQ￿FRPSRQHQWV￿LQ￿VRPH￿ZD\￿￿(OOLV￿DJDLQ￿￿
￿￿￿￿WKH￿FRPSXWHU￿GRHV￿QRW￿DVVLPLODWH￿WKHVH￿DOLHQ￿HOHPHQWV￿DQG￿H[SDQG￿LWV￿RZQ￿RSHUDWLRQ￿WR￿
XVH￿WKHP￿DV￿DGGLWLRQDO￿VXEVWUDWD￿￿HYHQ￿LI￿LW￿GLG￿￿LW￿ZRXOG￿QRW￿GR￿WKLV￿LQ￿WKH￿VHUYLFH￿RI￿LWV￿
RZQ￿GHVLUH￿IRU￿LQWHUQDO￿FRQIOLFW￿UHVROXWLRQ￿￿EXW￿UDWKHU￿EHFDXVH￿RI￿RQH￿SDUWLFXODU￿ORZHU￿
OHYHO￿￿GHVLUH￿￿￿IRU￿HOHFWULFDO￿QHXWUDOLW\￿LQ￿D￿VSHFLILF￿FLUFXLW￿￿WKDW￿D￿WHFKQLFLDQ￿KDV￿LQVHUWHG￿
LQWR￿LW￿LQ￿SDUWHV￿H[WUD￿SDUWHV￿IDVKLRQ￿￿￿￿￿￿￿￿￿￿￿￿
6R￿ZH￿FDQ￿WDNH￿LW￿WKDW￿WKH￿UHDO￿VWXPEOLQJ￿EORFN￿LV￿QRW￿WKDW￿DQ￿LQRUJDQLF￿V\VWHP￿FDQQRW￿UHSODFH￿LWV RZQ￿
VXEVWUDWXP￿RU￿HYHQ￿WKDW￿LW￿UHSODFHV￿LWV￿VXEVWUDWXP￿LQ￿WKH￿ZURQJ￿IDVKLRQ￿￿IRU￿ZKDW￿GLIIHUHQFH￿FRXOG￿WKH￿PHDQV￿
PDNH"￿￿EXW￿UDWKHU￿WKH￿SUREOHP￿LV￿WKDW￿WKH￿LQRUJDQLF￿ V\VWHP￿FDQQRW￿KDYH￿GHVLUHV￿￿DOWKRXJK￿ LW￿FDQ￿ KDYH￿
￿GHVLUHV￿￿￿￿
1RZ￿,￿EHOLHYH￿ZH￿DUH￿LQ￿D￿SRVLWLRQ￿WR￿DVVHVV￿WKH￿LPSRUWDQFH￿RI￿WKH￿FHQWUDO￿FODLP￿RI￿(OOLV￿V￿WKHRU\￿
WKDW￿￿
7KH￿SURFHVV￿RI￿TXHVWLRQLQJ￿LV￿ZKHUH￿GHVLUH￿RYHUODSV￿ZLWK￿UHSUHVHQWDWLRQ￿DQG￿LW￿LV￿MXVW￿LQ￿
WKLV￿RYHUODS￿WKDW￿￿GHVLUH￿￿EHFRPHV￿FRQVFLRXV￿GHVLUH￿DQG￿￿UHSUHVHQWDWLRQ￿￿EHFRPHV￿FRQVFLRXV￿
UHSUHVHQWDWLRQ￿￿￿￿￿￿￿￿￿￿￿￿￿
7KH￿PDLQ￿WKUXVW￿RI￿(OOLV￿V￿WKHRU\￿LV￿WKDW￿LW￿LV￿WKURXJK￿D￿SURFHVV￿RI￿VHOI￿TXHVWLRQLQJ￿WKDW￿RUJDQLF￿V\VWHPV￿
EHFRPH￿FRQVFLRXV￿￿6R￿IRU￿(OOLV￿WKH￿￿ELRORJLFDO￿DQG￿[￿￿LV￿FDVKHG￿RXW￿DV￿D￿￿ELRORJLFDO￿DQG￿VHOI￿TXHVWLRQLQJ￿￿￿
VR￿WKDW￿D￿V\VWHP￿WKDW￿LV￿ELRORJLFDO￿DQG￿JRHV￿LQ￿IRU￿VHOI￿LQWHUURJDWLRQ￿LQ￿WKH￿IDVKLRQ￿RXWOLQHG￿E\￿(OOLV￿ZLOO￿EH￿D￿
FRQVFLRXV￿ V\VWHP￿￿ 1RZ￿ WKHUH￿ DUH￿ PDQ\￿ PHULWV￿ WR￿ WKDW￿ SDUW￿ RI￿ (OOLV￿V￿ WKHRU\￿ WKDW￿ GHDOV￿ ZLWK￿ WKH￿ H[WUD￿
FRPSOH[LW\￿UHTXLUHG￿￿RYHU￿DQG￿DERYH￿RUJDQLFLW\￿￿LQ￿RUGHU￿IRU￿D￿V\VWHP￿WR￿EH￿FRQVFLRXV￿￿KRZHYHU￿￿QRQH￿RI￿
WKLV￿DSSHDUV￿WR￿DGGUHVV￿P\￿FHQWUDO￿ZRUU\￿KHUH￿ZKLFK￿LV￿WKDW￿(OOLV￿V￿WKHRU\￿GRHV￿QRW￿VHHP￿WR￿SURYLGH￿VXSSRUW￿
IRU￿WKH￿SUHPLVH￿WKDW￿D￿FRQVFLRXV￿V\VWHP￿QHHGV￿WR￿EH￿DQ￿RUJDQLF￿V\VWHP￿￿:K\￿FRXOGQ￿W￿WKH￿￿GHVLUHV￿￿RI￿DQ￿
LQRUJDQLF￿V\VWHP￿EHFRPH￿GHVLUHV￿WKURXJK￿D￿SURFHVV￿RI￿VHOI￿LQWHUURJDWLRQ"￿
,￿KDYH￿VSHQW￿PRVW￿RI￿P\￿WLPH￿KHUH￿IRFXVLQJ￿XSRQ￿WKH￿RUJDQLFLW\￿LVVXH￿IRU￿WKH￿UHDVRQ￿WKDW￿LW￿LV￿
DPRQJVW￿WKRVH￿RUJDQLFLVW￿LQWXLWLRQV￿WKDW￿(OOLV￿V￿WKHRU\￿LV￿OLNHO\￿WR￿ILQG￿PRVW￿V\PSDWKLVHUV￿￿%XW￿WKLV￿EHLQJ￿WKH￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
FDVH￿WKHUH￿LV￿PRUH￿ZRUN￿QHHGHG￿IURP￿ZLWKLQ￿WKH￿IUDPHZRUN￿SURYLGHG￿E\￿(OOLV￿LI￿WKH￿$,￿IUDWHUQLW\￿LV￿WR￿EH￿
GLVVXDGHG￿IURP￿ZRUNLQJ￿ZLWK￿LQRUJDQLF￿PDWHULDOV￿￿RU￿LQGHHG￿LI￿WKH￿RUJDQLFLVW￿VWDQFHV￿LV￿WR￿JDLQ￿PRUH￿WKDQ￿
MXVW￿LQWXLWLYH￿DFFHSWDQFH￿￿
5HIHUHQFH
/\FDQ￿￿:￿*￿￿￿￿￿￿￿￿￿&RQVFLRXVQHVV￿￿&DPEULGJH￿￿0DVV￿￿￿0,7￿3UHVV￿
+RUVW￿+HQGULNV￿-DQVHQ￿￿&DWFKLQJ￿2XUVHOYHV￿LQ￿WKH￿$FW
￿￿￿￿￿￿&DPEULGJH￿￿0DVV￿￿￿0,7￿￿3UHVV￿,6%1￿￿ ￿￿￿￿￿￿￿￿￿￿￿￿￿SS￿￿￿￿￿3ULFH￿￿Ö￿￿￿￿￿￿￿KEN￿
-LOO￿%RXFKHU
'HSW￿￿RI +XPDQ￿&RPPXQLFDWLRQ￿6FLHQFHV
8QLYHUVLW\￿RI￿6KHIILHOG
7KLV￿LV￿D￿VFKRODUO\￿ERRN￿DERXW￿PRGHOV￿RI￿WKH￿PLQG￿DQG￿RI￿EHKDYLRXU￿￿DQG￿DERXW￿WKHRULHV￿FRQFHUQLQJ￿WKH￿
HYROXWLRQDU\￿DQG￿RQWRJHQHWLF￿GHYHORSPHQW￿RI￿WKH￿KXPDQ￿PLQG￿DQG￿EHKDYLRXU￿￿7KH￿ERRN￿GLVFXVVHV￿ZRUN￿
IURP￿ WKH￿ SKLORVRSK\￿ RI￿ VFLHQFH￿￿ WKH￿ SKLORVRSK\￿ RI￿ PLQG￿￿ FRPSXWHU￿ PRGHOOLQJ￿￿ HWKRORJ\￿￿ FRJQLWLYH￿
SV\FKRORJ\￿￿GHYHORSPHQWDO￿SV\FKRORJ\￿￿DQG￿RWKHU￿GLVFLSOLQHV￿￿7KLV￿PDNHV￿LW￿TXLWH￿D￿GLIILFXOW￿UHDG￿￿ XQOHVV￿
\RX￿DUH￿FRQYHUVDQW￿ZLWK￿ZRUN￿LQ￿DOO￿RI￿WKHVH￿ILHOGV￿￿ZKLFK￿,￿IRU￿RQH￿DP￿QRW￿￿+RZHYHU￿￿WKH￿ERRN￿LV￿FOHDUO\￿
ZULWWHQ￿DQG￿LQFOXGHV￿SOHQW\￿RI￿RSHQLQJ￿DQG￿FORVLQJ￿VHFWLRQV￿ZLWKLQ￿LQGLYLGXDO￿FKDSWHUV￿ZKLFK￿VLJQDO￿WKH￿
PDLQ￿DUJXPHQWV￿WR￿FRPH￿￿RU￿VXPPDULVH￿WKH￿PDLQ￿SRLQWV￿ZKLFK￿KDYH￿EHHQ￿PDGH￿￿,Q￿DGGLWLRQ￿￿&KDSWHU￿￿￿
LQFOXGHV￿D￿JXLGH￿WR￿GLIIHUHQW￿URXWHV￿WKURXJK￿WKH￿ERRN￿￿KLJKOLJKWLQJ￿WKRVH￿FKDSWHUV￿ZKLFK￿DUH￿HVVHQWLDO￿WR￿WKH￿
PDLQ￿DUJXPHQWV￿DV￿RSSRVHG￿WR￿WKRVH￿ZKLFK￿PD\￿EH￿RI￿LQWHUHVW￿PDLQO\￿WR￿VSHFLILF￿JURXSV￿RI￿UHDGHUV￿￿,Q￿WKH￿
PLGGOH￿RI￿WKH￿ERRN￿WKHUH￿LV￿D￿VKRUW￿FKDSWHU￿H[SOLFLWO\￿OLQNLQJ￿WKH￿ILUVW￿SDUW￿RI￿WKH￿WH[W￿ZKLFK￿LV￿ODUJHO\￿FULWLFDO￿
RI￿H[LVWLQJ￿WKHRULHV￿DQG￿PRGHOV￿RI￿WKH￿PLQG￿￿WKURXJK￿WR￿WKH￿VHFRQG￿SDUW￿RI￿WKH￿ERRN￿ZKLFK￿LQWURGXFHV￿DQG￿
HODERUDWHV￿DQ￿DOWHUQDWLYH￿PRGHO￿￿
7KH￿PDLQ￿WKHPHV￿RI￿WKH￿ERRN￿DUH￿EHVW￿VWDWHG E\￿+HQGULNV￿-DQVHQ￿KLPVHOI￿￿,Q￿WKH￿RSHQLQJ￿SDUDJUDSK￿
RI￿&KDSWHU￿￿￿KH￿ZULWHV￿
7KH￿QHZ￿GLVFLSOLQHV￿RI￿DUWLILFLDO￿OLIH￿DQG￿VLWXDWHG￿URERWLFV￿KDYH￿FDOOHG￿LQWR￿TXHVWLRQ￿VRPH￿
RI￿ WKH￿ EDVLF￿ SULQFLSOHV￿ RI￿ FRJQLWLYH￿ VFLHQFH￿ DQG￿ WUDGLWLRQDO￿ $,￿￿ 'HFRPSRVLWLRQ￿ E\￿
IXQFWLRQ￿￿WKH￿FRQFHSWXDOLVDWLRQ￿RI￿DQ￿DXWRQRPRXV￿DJHQW￿DV￿DQ￿LQSXW￿RXWSXW￿PRGHO￿￿WKH￿
VHSDUDWLRQ￿RI￿FHQWUDO￿SURFHVVHV￿IURP￿SHULSKHUDO￿SURFHVVHV￿￿DQG￿WKH￿SULQFLSOH￿RI￿IRUPDO￿WDVN￿
GHILQLWLRQ￿KDYH￿DOO￿FRPH￿XQGHU￿DWWDFN￿￿,I￿WKHVH￿FULWLFLVPV￿DUH￿WDNHQ￿VHULRXVO\￿￿DV ,￿EHOLHYH￿
WKH\￿VKRXOG￿EH￿￿WKH\￿FDOO￿IRU￿D￿IXQGDPHQWDO￿UHDSSUDLVDO￿RI￿WKH￿FRPSXWDWLRQDO￿SDUDGLJP￿
$QG￿RQ￿S￿￿￿￿KH￿ZULWHV￿
,￿VKDOO￿DUJXH￿WKDW￿FRJQLWLYH￿VFLHQFH￿￿FRQFHLYHG￿DV￿D￿OHJLWLPLVDWLRQ￿RI￿IRON￿SV\FKRORJ\￿DQG￿
WKH￿ LQWHQWLRQDO￿ VWDQFH￿ WKURXJK￿ FRPSXWHU￿EDVHG￿ PRGHOV￿￿ KDV￿ VR￿IDU￿ IDLOHG￿ WR￿ SURYLGH￿ D￿
VDWLVIDFWRU\￿VFLHQWLILF￿H[SODQDWLRQ￿RI￿KXPDQ￿DQG￿DQLPDO￿EHKDYLRXU￿￿([SODQDWLRQV￿RI￿WKLV￿
W\SH￿￿LUUHVSHFWLYH￿RI￿ZKHWKHU￿WKH\￿XVH￿FODVVLFDO￿RU￿FRQQHFWLRQLVW￿DUFKLWHFWXUHV￿￿GHSHQG￿RQ￿
LQWHUQDO￿ UHSUHVHQWDWLRQV￿ GHULYHG￿ WRS￿ GRZQ￿ IURP￿ DQ￿ DQDO\VLV￿ RI￿ IXOO￿EORZQ￿ V\PEROLF￿
EHKDYLRXU￿￿7KLV￿VWUDWHJ\￿KDV￿QRW￿VXFFHHGHG￿LQ￿LGHQWLI\LQJ￿GHIHQVLEOH￿￿QDWXUDO￿NLQGV￿￿￿DQG￿LW￿
PLJKW￿ EH￿ EDVHG￿ RQ￿ D￿ PLVFRQFHSWLRQ￿ DERXW￿ WKH￿ UROH￿ WKDW￿ H[SODQDWRU\￿ PRGHOV￿ KDYH￿
WUDGLWLRQDOO\￿SOD\HG￿LQ￿VFLHQFH￿
)URP￿WKH￿TXRWHV￿DERYH￿LW￿ZLOO￿EH￿FOHDU￿WKDW￿+HQGULNV￿-DQVHQ￿KDV￿VHYHUDO￿VXEVWDQWLDO￿WDUJHWV￿LQ￿KLV￿VLJKWV￿￿$W￿
WKH￿RXWVHW￿￿KH￿LV￿LQWHUHVWHG￿LQ￿WKH￿ORJLF￿RI￿H[SODQDWLRQV￿RI￿KXPDQ￿EHKDYLRXU￿￿EDVLQJ￿PXFK￿RI￿KLV￿GLVFXVVLRQ￿
RQ￿WKH￿DUJXPHQWV￿RI￿1DJHO￿￿￿￿￿￿￿￿￿1DJHO￿V ZRUN￿SURYLGHV￿KLP￿ZLWK￿D￿IUDPHZRUN￿IRU￿FRQVLGHULQJ￿ZKHWKHU￿RU￿
QRW￿FRPSXWDWLRQDO￿PRGHOV￿PLJKW￿EH￿DEOH￿WR￿H[SODLQ￿KXPDQ￿EHKDYLRXU￿￿+H￿UHFRJQLVHV￿￿WKH￿H[SODQDWLRQ￿
LPLWDWLRQ￿GLVSXWH￿WKDW￿KDV￿KDXQWHG￿$,￿￿￿DQG￿SUHVHQWV￿WKH￿FDVH￿PDGH￿E\￿6LPRQ￿DQG￿KLV￿FROOHDJXHV￿RYHU￿WKH￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
\HDUV￿LQ￿IDYRXU￿RI￿$,￿PRGHOV￿DV￿H[SODQDWLRQV￿RI￿EHKDYLRXU￿￿+RZHYHU￿￿KH￿FRPHV￿GRZQ￿DJDLQVW￿6LPRQ￿HW￿DO￿￿￿
IRU￿D￿QXPEHU￿RI￿UHDVRQV￿￿7KHVH￿UHYROYH￿URXQG￿WKH￿IDFW￿WKDW￿FRPSXWDWLRQDO￿PRGHOV￿GR￿QRW￿VHOHFW￿DV￿HQWLWLHV￿WR￿
EH￿H[SODLQHG￿WKRVH￿￿QDWXUDO￿NLQGV￿ RI￿EHKDYLRXU￿ZKLFK￿PD\￿EH￿LGHQWLILHG￿E\￿SDLQVWDNLQJ￿REVHUYDWLRQ￿DQG￿
DQDO\VLV￿RI￿EHKDYLRXU￿DV￿LW￿RFFXUV￿LQ￿QDWXUDO￿HQYLURQPHQWV￿￿,QVWHDG￿￿WKH￿PHWKRG￿RI￿IXQFWLRQDO￿GHFRPSRVLWLRQ￿
LV￿XVHG￿￿ZKHUHE\￿WKH￿WHUPV￿RI￿IRON￿SV\FKRORJ\￿DUH￿SUHVXPHG￿WR￿LGHQWLI\￿WKH￿QDWXUDO￿NLQGV￿RI￿EHKDYLRXU￿
ZKLFK￿DQ\￿PRGHO￿RI￿WKH￿PLQG￿RU￿RI￿EHKDYLRXU￿PXVW￿H[SODLQ￿￿
+HQGULNV￿-DQVHQ￿ LOOXVWUDWHV￿ WKH￿ IDOODFLRXV￿ QDWXUH￿ RI￿ WKLV￿ DSSURDFK￿ XVLQJ￿ .RQUDG￿ /RUHQ]￿V￿
REVHUYDWLRQ￿WKDW￿ZKDW￿ZH￿UHIHU￿WR￿￿XVLQJ￿D￿SURFHVV￿RI￿IXQFWLRQDO￿GHFRPSRVLWLRQ￿￿DV￿￿SDUHQWLQJ￿EHKDYLRXU￿￿LQ￿D￿
PRWKHU￿GXFN￿￿WXUQV￿RXW￿WR￿FRQVLVW￿RI￿D￿QXPEHU￿RI￿GLIIHUHQW￿DFWLYLWLHV￿WULJJHUHG￿E\￿GLYHUVH￿VWLPXOL￿HPDQDWLQJ￿
IURP￿D￿GXFNOLQJ￿￿6R￿￿SDUHQWLQJ￿EHKDYLRXU￿￿￿WKRXJK￿D￿XVHIXO￿GHVFULSWLYH￿SKUDVH￿￿LV￿QRW￿D￿QDWXUDO￿NLQG￿LQ￿WHUPV￿
RI￿ WKH￿ GXFN￿V￿ EHKDYLRXU￿￿ RU￿ LQ￿ WHUPV￿ RI￿ WKH￿ HYROXWLRQ￿ RI￿ GXFNOLQJ￿IRFXVHG￿ EHKDYLRXUV￿￿ 1RU￿ GRHV￿ WKH￿
SDUHQWLQJ￿EHKDYLRXU￿ZH￿REVHUYH￿LQ￿D￿GXFN￿LPSO\￿WKDW￿WKH￿GXFN￿KDV￿DQ￿LQWHUQDO￿UHSUHVHQWDWLRQ￿RI￿WKH￿GXFNOLQJ￿
RQ￿ZKLFK￿KHU￿EHKDYLRXU￿IRFXVHV￿￿([SODQDWLRQV￿RI￿SDUHQWLQJ￿EHKDYLRXU￿LQ￿GXFNV￿DQG￿RI￿WKH￿HYROXWLRQ￿RI￿WKLV￿
VHW￿RI￿EHKDYLRXUV￿VKRXOG￿QRW￿￿WKHUHIRUH￿￿LQFOXGH￿HLWKHU￿￿SDUHQWLQJ￿EHKDYLRXU￿￿RU￿LQWHUQDO￿UHSUHVHQWDWLRQV￿RI￿
GXFNOLQJV￿DV￿FRQVWLWXHQWV￿￿
+HQGULNV￿-DQVHQ￿ JRHV￿RQ￿WR￿FRQVLGHU￿0LOOLNDQ￿V￿￿￿￿￿￿￿￿VXJJHVWLRQ￿WKDW￿WKH￿QDWXUDO￿NLQGV￿WR￿EH￿
H[SODLQHG￿E\￿WKHRULHV￿RI￿EHKDYLRXU￿DUH￿WKH￿SURSHU￿IXQFWLRQV￿RI￿EHKDYLRXUDO￿RU￿PRUSKRORJLFDO￿WUDLWV￿￿￿SURSHU￿
IXQFWLRQV￿￿EHLQJ￿GHILQHG￿DV￿WKRVH￿WR￿ZKLFK￿D￿WUDLW￿RZHV￿LWV￿VXUYLYDO￿WKURXJK￿QDWXUDO￿VHOHFWLRQ￿￿0LOOLNDQ￿
DUJXHG￿WKDW￿SURSHU￿IXQFWLRQV￿FDQ￿RQO\￿EH￿LGHQWLILHG￿E\￿VWXG\LQJ￿WKH￿HYROXWLRQDU\￿KLVWRU\￿RI￿XVH￿RI￿SDUWLFXODU￿
WUDLWV￿￿DQG￿+HQGULNV￿-DQVHQ￿DJUHHV￿ZLWK￿WKLV￿￿FRQFOXGLQJ￿WKDW￿￿QDWXUDO￿VHOHFWLRQ￿FRQVWLWXWHV￿RXU￿RQO\￿KRSH￿RI￿
D￿ SULQFLSOHG￿ H[SODQDWLRQ￿ RI￿ EHKDYLRXU￿￿￿ +H￿ LV￿ DOVR￿ HQWKXVLDVWLF￿ DERXW￿ 0LOOLNDQ￿V￿ DUJXPHQW￿ WKDW￿ SURSHU￿
IXQFWLRQV￿ PXVW￿ EH￿ LGHQWLILHG￿ E\￿ REVHUYLQJ￿ LQGLYLGXDOV￿￿ EHKDYLRXU￿ LQ￿ QRUPDO￿ HQYLURQPHQWV￿￿ VLQFH￿ WKH￿
PHDQLQJ￿RI￿DQ\￿SDUWLFXODU￿EHKDYLRXUDO￿DFW￿FDQ￿RQO\￿EH￿XQGHUVWRRG￿LQ￿WHUPV￿RI￿WKH￿FRQWH[W￿LQ￿ZKLFK￿LW￿RFFXUV￿￿
+H￿ZULWHV￿￿￿7KH￿JUHDW￿DGYDQWDJH￿RI￿0LOOLNDQ￿V￿UDGLFDO￿SURSRVDO￿LV￿WKDW￿LW￿PDNHV￿D￿FOHDQ￿EUHDN￿ZLWK￿FDXVDO￿DQG￿
LQIRUPDWLRQDO￿WKHRULHV￿RI￿FRQWHQW￿DQG￿ORFDWHV￿PHDQLQJ￿VTXDUHO\￿RXWVLGH￿WKH￿KHDG￿￿￿￿1DWXUDO￿VHOHFWLRQ￿￿IRU￿
0LOOLNDQ￿￿FRQIHUV￿WUXH￿LQWHQWLRQDOLW\￿￿3URSHU IXQFWLRQ￿XQGHU￿QRUPDO￿FRQGLWLRQV￿MXVW￿LV￿LQWHQWLRQDOLW\￿￿￿
+RZHYHU￿￿+HQGULNV￿-DQVHQ￿SDUWV￿FRPSDQ\￿ ZLWK￿0LOOLNDQ￿DW￿WKH￿SRLQW￿DW￿ZKLFK￿VKH￿DUJXHV￿WKDW￿
SURSHU￿IXQFWLRQV￿EHFRPH￿DOOLHG￿WR￿JRDOV￿RU￿REMHFWV￿RI￿EHKDYLRXU￿ZKLFK￿DUH￿LQWHUQDOO\￿UHSUHVHQWHG￿￿ ￿WKH￿
￿GXFNOLQJ￿LQ￿WKH￿KHDG￿￿ZKLFK￿WKH￿PRWKHU￿GXFN￿KDV￿DV￿WKH￿REMHFW￿RI￿KHU￿EHKDYLRXU￿LQ￿/RUHQ]￿V￿H[DPSOH￿￿￿
+HQGULNV￿-DQVHQ￿ DUJXHV￿ WKDW￿ SULRU￿ WR￿ ODQJXDJH￿ DFTXLVLWLRQ￿￿ EHKDYLRXU￿ FDQQRW￿ EH￿ GLUHFWHG￿ WRZDUGV￿ DQ￿
LQWHUQDOO\￿UHSUHVHQWHG￿JRDO￿￿VLQFH￿￿LQ￿DEVHQFH￿RI￿VKDUHG ODQJXDJH￿￿WKH￿FRQFHSW￿JURXQGLQJ￿V\PERO￿JURXQGLQJ￿
SUREOHP￿LV￿LQVXSHUDEOH￿￿$￿VXEVWDQWLDO￿SRUWLRQ￿RI￿RQH￿FKDSWHU￿LV￿GHYRWHG￿WR￿H[SODLQLQJ￿ZK\￿KH￿WDNHV￿WKLV￿
YLHZ￿￿LQFOXGLQJ￿D￿GLVFXVVLRQ￿RI￿WKH￿ZRUN￿RI￿0DUU￿￿+DUQDG￿DQG￿RWKHUV￿￿
,Q￿SODFH￿RI￿0LOOLNDQ￿V￿￿SURSHU￿IXQFWLRQV￿￿DV￿WKH￿QDWXUDO￿NLQGV￿WR￿EH￿H[SODLQHG￿LQ￿DQ\￿WKHRU\￿ RI￿
KXPDQ￿EHKDYLRXU￿￿+HQGULNV￿-DQVHQ￿WKHUHIRUH￿VXJJHVWV￿WKDW￿SULPLWLYH￿UHIOH[LYH￿DFWLRQV￿DQG￿VLWXDWHG￿DFWLYLW\￿
SDWWHUQV￿VKRXOG￿FRQVWLWXWH￿WKH￿QDWXUDO￿NLQGV￿WR￿EH￿H[SODLQHG￿￿7KHVH￿￿KH￿DUJXHV￿￿DUH￿WKH￿EDVLF￿EXLOGLQJ￿EORFNV￿
IURP￿ ZKLFK￿ EHKDYLRXU￿ GHYHORSV￿￿ DQG￿ LW￿ LV￿ WKH￿ LQWHUDFWLRQ￿ EHWZHHQ￿ WKHVH￿ SULPLWLYH￿ EHKDYLRXUV￿ DQG￿ WKH￿
HQYLURQPHQWV￿LQ￿ZKLFK￿WKH\￿RFFXU￿ZKLFK￿PXVW￿EH￿LQYRNHG￿LQ￿DQ\￿H[SODQDWRU\￿WKHRU\￿￿ ￿PRUH￿RI￿WKLV￿EHORZ￿￿￿
+HQGULNV￿-DQVHQ￿PDNHV￿VHYHUDO￿RWKHU￿DUJXPHQWV￿DJDLQVW￿FODVVLFDO￿$,￿PRGHOV￿DV￿H[SODQDWLRQV￿￿)RU￿
H[DPSOH￿￿ KH￿ SRLQWV￿ RXW￿ WKDW￿ VXFK￿ PRGHOV￿ KDYH￿ IDLOHG￿ WR￿ GHOLYHU￿ WKH￿ XQLI\LQJ￿ FDOFXOXV￿ ORRNHG￿ IRU￿ LQ￿
FRPSXWDWLRQDO￿SV\FKRORJ\￿￿5DWKHU￿￿WKHUH￿KDV￿EHHQ￿D￿SUROLIHUDWLRQ￿RI￿SURJUDPV￿￿HDFK￿GHVLJQHG￿WR￿PRGHO￿
EHKDYLRXU￿ZLWKLQ￿VRPH￿QDUURZO\￿GHILQHG￿WDVN￿￿0RUHRYHU￿￿KH￿SRLQWV￿RXW￿WKDW￿FODVVLFDO￿$,￿VHWV￿LWVHOI￿WDVNV￿
ZKLFK￿DUH￿DPHQDEOH￿WR￿D￿V\PERO￿SURFHVVLQJ￿DSSURDFK￿￿IRU￿H[DPSOH￿￿SOD\LQJ￿FKHVV￿￿:KHUH￿D￿WDVN￿LV￿QRW￿VR￿
REYLRXVO\￿V\PERO￿EDVHG￿￿WKH￿WDVN￿LV￿QHYHUWKHOHVV￿IRUPDOO\￿GHVFULEHG￿LQ￿WHUPV￿RI￿V\PEROV￿￿WKXV￿PDQ\￿RI￿WKH￿
WDVNV￿ZKLFK￿FRPSXWHUV￿DUH￿JLYHQ￿WR￿VROYH￿GR￿QRW￿KDYH￿WKH￿SURSHUWLHV￿RI￿EHKDYLRXU￿￿EXW￿UDWKHU￿WKH￿IRUPDO￿
SURSHUWLHV￿RI￿FRPSXWHU￿PRGHOV￿￿
+HQGULNV￿-DQVHQ￿ H[WHQGV￿KLV￿ FULWLFLVPV￿RI￿ FODVVLFDO￿ $,￿WR￿FRQQHFWLRQLVW￿ PRGHOV￿￿DQG￿WKHUH￿LV￿D￿
FKDSWHU￿LQ￿WKH￿ERRN￿HQWLWOHG￿￿&RQQHFWLRQLVP￿￿,WV￿3URPLVH￿DQG￿/LPLWDWLRQV￿DV￿&XUUHQWO\￿&RQFHLYHG￿￿￿:KLOH￿
DOORZLQJ￿WKDW￿￿WKH￿PHWKRGRORJ\￿DQG￿PDWKHPDWLFV￿RI￿QHWZRUN￿WKHRU\￿PD\￿JLYH￿UHDVRQV￿WR￿VXSSRVH￿WKDW￿D￿QHZ￿
H[SODQDWRU\￿OHYHO￿KDV￿EHHQ￿DFKLHYHG￿￿VWDWLVWLFV￿RU￿G\QDPLFDO￿V\VWHPV￿WKHRU\￿LQVWHDG￿RI￿V\PERO￿SURFHVVLQJ￿￿￿
￿￿￿￿XOWLPDWHO\￿WKH￿SDUDGLJP￿VWLOO￿UHVWV￿RQ￿DQ￿LQSXW￿RXWSXW￿PRGHO￿￿DQG￿WKHUHIRUH￿QHHGV￿WR￿LQFRUSRUDWH￿D￿WKHRU\￿
DERXW￿WKH￿QDWXUH￿RI￿LWV￿LQSXWV￿DQG￿RXWSXWV￿￿DV￿ZHOO￿DV￿WKH￿LQWHUQDO￿UHSUHVHQWDWLRQV￿LQ￿EHWZHHQ￿￿￿+HQGULNV￿
-DQVHQ￿ DUJXHV￿ WKDW￿ FRQQHFWLRQLVW￿ PRGHOV￿ KDYH￿ IDLOHG￿ WR￿ SURYLGH￿ VXFK￿ D￿ WKHRU\￿￿ DQG￿ WKDW￿ DOO￿ WKDW￿
FRQQHFWLRQLVP￿KDV￿EHHQ￿DEOH￿WR￿FRPH￿XS￿ZLWK￿WR￿GDWH￿￿DUH￿UHGHVFULSWLRQV￿RI￿WKH￿V\PEROLF￿OHYHO￿LW￿SXUSRUWV￿WR￿
UHSODFH￿￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
7KH￿ UHODWLYHO\￿ QHZ￿ GLVFLSOLQHV￿ RI￿ DUWLILFLDO￿ OLIH￿ ￿$OLIH￿￿ DQG￿ VLWXDWHG￿ URERWLFV￿ PHQWLRQHG￿ LQ￿ WKH￿
RSHQLQJ￿SDUDJUDSK￿RI￿WKH￿ERRN￿DUH￿￿KRZHYHU￿￿ORRNHG￿RQ￿PRUH￿IDYRXUDEO\￿￿DQG￿VXEVWDQWLDO￿SRUWLRQV￿RI￿WKH￿
ERRN￿DUH￿GHYRWHG￿WR￿GLVFXVVLQJ NH\￿WKHRULHV￿DQG￿PRGHOV￿ZLWKLQ￿WKHVH￿GLVFLSOLQHV￿￿+HQGULNV￿-DQVHQ￿VHHV￿
$OLIH￿DQG￿VLWXDWHG￿URERWLFV￿DV￿EHLQJ￿SRWHQWLDOO\￿ FDSDEOH￿RI￿ SURYLGLQJ￿H[SODQDWRU\￿ PRGHOV￿RI￿EHKDYLRXU￿
￿WKRXJK￿QRW￿RI￿HLWKHU￿WKH￿EUDLQ￿RU￿WKH￿PLQG￿￿￿+H￿DOVR￿FRQVLGHUV￿WKDW￿￿VLWXDWHG￿DFWLYLW\￿￿￿L￿H￿￿WKH￿DFWLYLW\￿RI￿
DXWRQRPRXV￿ DJHQWV￿ LQWHUDFWLQJ￿ ZLWK￿ WKHLU￿ QDWXUDO￿ HQYLURQPHQWV￿￿ PD\￿ EH￿ FDSDEOH￿ RI￿ JURXQGLQJ￿ WKH￿
LQWHQWLRQDO￿EHKDYLRXU￿DQG￿FRQWHQWIXO￿WKRXJKWV￿RI￿SUHFRQFHSWXDO￿SUHV\PEROLF￿PLQGV￿￿7KH￿H[DPSOH￿KH￿JLYHV￿
FRPHV￿IURP￿WKH￿ZDOO￿IROORZLQJ URERW￿GHYHORSHG￿E\￿0DWDULF￿￿￿￿￿￿￿￿￿7KLV￿URERW￿FDQ￿OHDUQ￿WR￿QHJRWLDWH￿LWV￿
ZD\￿DURXQG￿D￿ZDOOHG￿DUHD￿￿HYHQWXDOO\￿EHKDYLQJ￿DV￿LI￿LW￿KDG￿UHSUHVHQWDWLRQDO￿NQRZOHGJH￿RI￿ZDOOV￿￿7KH￿URERW￿
GRHV￿QRW￿LQ￿IDFW￿KDYH￿DQ\￿UHSUHVHQWDWLRQDO￿NQRZOHGJH￿RI￿ZDOOV￿￿EXW￿UDWKHU￿D￿VHW￿RI￿EHKDYLRXUV￿UHODWLQJ￿WR￿
ZDOO￿QHJRWLDWLRQ￿ZKLFK￿FRPH￿WR￿EH￿UHOLDEO\￿WULJJHUHG￿DV￿WKH￿URERW￿H[SHULHQFHV￿GLIIHUHQW￿ODQGPDUNV￿LQ￿WKH￿
FRXUVH￿ RI￿ LWV￿ VLWXDWHG￿ DFWLYLW\￿￿ ,Q￿ D￿ VLPLODU￿ ZD\￿￿ +HQGULNV￿-DQVHQ￿ DUJXHV￿￿ D￿ \RXQJ￿ FKLOG￿V￿ LQQDWHO\￿
GHWHUPLQHG￿SDWWHUQV￿RI￿DFWLYLW\￿LQWHUDFW￿ZLWK￿WKH￿HQYLURQPHQW￿￿ZKLFK￿LQFOXGHV￿￿SUH￿HPLQHQWO\￿￿D￿UHVSRQVLYH￿
PRWKHU￿￿WR￿SURGXFH￿DSSDUHQWO\￿SXUSRVHIXO￿￿DSSDUHQWO\￿UHSUHVHQWDWLRQ￿JXLGHG￿EHKDYLRXU￿￿,W￿LV￿QRW￿￿KRZHYHU￿￿
XQWLO￿ WKH￿ FKLOG￿ OHDUQV￿ WR￿ DVVRFLDWH￿ ZRUGV￿ ZLWK￿ HOHPHQWV￿ RI￿ VLWXDWHG￿DFWLYLWLHV￿ WKDW￿ WKH￿ XQLTXHO\￿ KXPDQ￿
FRQFHSWXDO￿V\PEROLF￿PLQG￿EHJLQV￿WR￿IRUP￿￿
,Q￿SODFH￿RI￿WKH￿WRS￿GRZQ￿￿ODQJXDJH￿JXLGHG￿￿V\PERO￿PHGLDWHG￿DSSURDFK￿RI￿$,￿DQG￿FRQQHFWLRQLVP￿￿
WKHUHIRUH￿￿+HQGULNV￿-DQVHQ￿LV￿DGYRFDWLQJ￿WKDW￿D￿ERWWRP￿XS￿￿REVHUYDWLRQ￿JXLGHG￿￿VLWXDWHG￿DFWLYLW\￿IRFXVHG￿
DSSURDFK￿VKRXOG￿EH￿XVHG￿ILUVW￿WR￿LGHQWLI\￿WKH￿QDWXUDO￿NLQGV￿ZKLFK￿VKRXOG￿IRUP￿NH\￿FRQVWLWXHQWV￿RI￿DQ\￿
H[SODQDWRU\￿WKHRU\￿￿DQG￿WKHQ￿WR￿EXLOG￿WKH￿WKHRU\￿XVLQJ￿LQVLJKWV￿IURP￿VLWXDWHG￿URERWLFV￿DQG￿$OLIH￿PRGHOV￿￿+H￿
DGYRFDWHV￿WKDW￿WKH￿PHWKRGV￿RI￿HWKRORJ\￿VKRXOG￿EH￿XVHG￿WR￿LGHQWLI\￿WKH￿LQQDWHO\￿GHWHUPLQHG￿DFWLRQ￿SDWWHUQV￿
ZKLFK￿FRQVWLWXWH￿WKH￿QDWXUDO￿NLQGV￿WR￿EH￿H[SODLQHG￿LQ￿D￿QHZ￿WKHRU\￿RI￿KXPDQ￿EHKDYLRXU￿￿7KHVH￿￿KH￿FODLPV￿￿
ZLOO￿EH￿SUHVHQW￿LQ￿KXPDQ￿LQIDQWV￿￿DQG￿LQFOXGH￿WKRVH￿ZKLFK￿KDYH￿EHHQ￿LGHQWLILHG￿E\￿GHYHORSPHQWDOLVWV￿VXFK￿
DV￿ .D\H￿ ￿￿￿￿￿￿￿ DQG￿7UHYDUWKHQ￿￿￿￿￿￿￿￿￿ XVLQJ￿ HWKRORJLFDO￿ PHWKRGV￿￿ 7KH￿ FULWLFDO￿DVSHFW￿ RI￿ WKHVH￿DFWLRQ￿
SDWWHUQV￿ LV￿ WKDW￿ WKH\￿ HOLFLW￿ FHUWDLQ￿ SUHGLFWDEOH￿ UHDFWLRQV￿ IURP￿ FDUHJLYHUV￿￿ ZKR￿ E\￿ WUHDWLQJ￿ WKH￿ LQIDQW￿V￿
EHKDYLRXU￿DV￿LQWHQWLRQDO￿DQG￿PHDQLQJIXO￿￿JUDGXDOO\￿VKDSH￿LW￿WR￿EH￿VR￿￿MXVW￿DV￿WKH￿EHKDYLRXU￿RI￿0DWDULF￿V￿URERW￿
EHFDPH￿LQWHQWLRQDO￿YLD￿LQWHUDFWLRQV￿ZLWK￿WKH￿HQYLURQPHQW￿￿HYHQ￿LQ￿WKH￿DEVHQFH￿RI￿LQWHUQDO￿UHSUHVHQWDWLRQV￿￿
/DQJXDJH￿LV￿OHDUQW￿DV￿D￿IRUP￿RI￿VLWXDWHG￿EHKDYLRXU￿ DQG￿RQO\￿WKHQ￿DUH￿￿WUXH￿FRQFHSWV￿￿LQWURGXFHG￿LQWR￿WKH￿
PLQG￿￿VHH￿EHORZ￿￿￿
,W￿VKRXOG￿QRZ￿ EH￿FOHDU￿￿,￿WKLQN￿￿ ZK\￿ ,￿GHVFULEHG￿WKLV￿ERRN￿ DV￿D￿GLIILFXOW￿UHDG￿￿LW￿LV￿ULFK￿ ZLWK￿
LQWHUORFNLQJ￿ DUJXPHQWV￿ ERUURZLQJ￿ IURP￿￿ DQG￿ PRYLQJ￿ RII￿ IURP￿￿ LPSRUWDQW￿ DQG￿ VRPHWLPHV￿ FRQWURYHUVLDO￿
WRSLFV￿IURP￿D￿QXPEHU￿RI￿GLVFLSOLQHV￿￿)RU￿WKLV￿UHDVRQ￿￿,￿KDYH￿DOPRVW￿FHUWDLQO\￿XQGHUVROG￿+HQGULNV￿-DQVHQ￿LQ￿
P\￿DWWHPSWV￿WR￿FRPPXQLFDWH￿VRPH￿RI￿KLV￿DUJXPHQWV￿DQG￿PD\￿HYHQ￿KDYH￿PLVUHSUHVHQWHG￿KLV￿GHWDLOHG￿YLHZV￿
DW￿VSHFLILF￿SRLQWV￿￿)RU￿WKHVH￿LQDGHTXDFLHV￿,￿DSRORJLVH￿￿EXW￿KRSH￿WKDW￿,￿KDYH￿JLYHQ￿UHDGHUV￿RI￿&RQQH[LRQV￿DW￿
OHDVW￿D￿IODYRXU￿RI￿WKH￿FRQWHQW￿RI￿WKH￿ERRN￿￿
:KDW￿GR￿,￿DFWXDOO\￿WKLQN￿RI￿WKH￿ERRN"￿:HOO￿￿,￿WKLQN￿WKDW￿DQ\RQH￿LQWHUHVWHG￿LQ￿WKH￿SKLORVRSK\￿RI￿
PLQG￿￿DQG￿LQ￿ZKDW￿KDV￿FRPH￿WR￿EH￿FDOOHG￿￿FRJQLWLYH￿VFLHQFH￿￿VKRXOG￿UHDG￿LW￿￿7KLV￿LV￿QRW￿EHFDXVH￿,￿WKLQN￿WKDW￿
DOO￿￿ RU￿HYHQ￿PDQ\￿￿ RI￿WKH￿DUJXPHQWV￿LQ￿WKH￿ERRN￿FDQ￿ZLWKVWDQG￿FRXQWHU￿DWWDFN￿XQVFDWKHG￿￿EXW￿EHFDXVH￿,￿
WKLQN￿WKDW￿+HQGULNV￿-DQVHQ￿LV￿DWWHPSWLQJ￿WR￿IRUFH￿WKURXJK￿D￿SDUDGLJP￿VKLIW￿￿DQG￿,￿WKLQN￿WKDW￿LW￿LV￿D￿VKLIW￿LQ￿D￿
QHHGHG￿GLUHFWLRQ￿￿,Q￿IDFW￿KLV￿HIIRUWV￿DUH￿QRW￿LVRODWHG￿￿+HQGULNV￿-DQVHQ￿KLPVHOI￿UHFRJQLVHV￿WKDW￿DXWKRUV￿VXFK￿
DV￿'HQQHWW￿￿￿￿￿￿￿￿￿6LQKD￿￿￿￿￿￿￿￿￿&ODUN￿￿￿￿￿￿￿￿DQG￿%UXQHU￿￿￿￿￿￿￿￿DUH￿DOO￿LQ￿D￿YDULHW\￿RI￿ZD\V￿WU\LQJ￿WR￿JHW￿
RXW￿ IURP￿ XQGHU ZKDW￿ +HQGULNV￿-DQVHQ￿ GHVFULEHV￿ DV￿ ￿WKH￿ GHDG￿ KDQG￿ RI￿ FRPSXWDWLRQDOLVP￿￿￿ ,Q￿ P\￿ RZQ￿
UHDGLQJ￿DV￿D￿GHYHORSPHQWDO￿SV\FKRORJLVW￿WKH￿ERRN￿￿5HWKLQNLQJ￿,QQDWHQHVV￿￿￿ZKLFK￿,￿UHFHQWO\￿UHYLHZHG￿IRU￿
&RQQH[LRQV￿￿DOVR￿VWDQGV￿RXW￿DV￿DQ￿LPSRUWDQW￿SDUW￿RI￿WKH￿UHDFWLRQ￿DJDLQVW￿ZKDW￿PD\￿EH￿VKRUWKDQGHG￿DV￿WKH￿
￿VWDQGDUG￿FRJQLWLYH￿VFLHQFH￿PRGHO￿RI￿WKH￿PLQG￿￿￿IROORZLQJ￿3LQNHU￿￿￿
7R￿ PH￿￿ WKH￿ PDLQ￿ FRQWULEXWLRQ￿ RI￿ ￿&DWFKLQJ￿ 2QHVHOI￿ LQ￿ WKH￿ $FW￿￿ LV￿ WKH￿ FDVH￿ PDGH￿ DJDLQVW￿ WKH￿
DVVXPSWLRQ￿WKDW￿WKH￿V\PEROV￿ZKLFK￿ZH￿XVH￿WR￿WDON￿DERXW￿KXPDQ￿EHKDYLRXU￿DQG￿WKH￿KXPDQ￿PLQG￿DUH￿WKH￿
DSSURSULDWH￿HQWLWLHV￿￿RU￿QDWXUDO￿NLQGV￿￿WR￿ILJXUH￿LQ￿H[SODQDWRU\￿WKHRULHV￿DQG￿PRGHOV￿RI￿WKH￿HYROXWLRQDU\￿DQG￿
RQWRJHQHWLF￿GHYHORSPHQW￿RI￿EHKDYLRXU￿DQG￿PLQG￿￿5HODWHG￿WR￿WKLV￿LV￿WKH￿DVVXPSWLRQ￿LQKHUHQW￿LQ￿H[SODQDWRU\￿
PRGHOV￿EDVHG￿RQ￿FODVVLFDO￿$,￿￿WKDW￿WKH￿KXPDQ￿PLQG￿LV￿HVVHQWLDOO\￿DQG￿SHUYDVLYHO\￿UHSUHVHQWDWLRQDO￿￿DQG￿WKDW￿
D￿ RQH￿WR￿RQH￿ FRUUHVSRQGHQFH￿ ZLOO￿ HYHQWXDOO\￿ EH￿ IRXQG￿ EHWZHHQ￿ WKH￿ V\PEROV￿ XWLOLVHG￿ LQ￿ PRGHOV￿￿
UHSUHVHQWDWLRQV￿ LQ￿ WKH￿ PLQG￿￿ DQG￿ SDWWHUQV￿ RI￿ EUDLQ￿ DFWLYLW\￿￿ +HQGULNV￿-DQVHQ￿ TXHVWLRQV￿ ERWK￿ RI￿ WKHVH￿
DVVXPSWLRQV￿￿LOOXVWUDWLQJ￿WKH￿IDOODFLRXV￿QDWXUH￿RI￿ERWK￿DVVXPSWLRQV￿ZLWKLQ￿WKH￿H[DPSOH￿WDNHQ￿IURP￿/RUHQ]￿,I￿
+HQGULNV￿-DQVHQ￿ LV￿ FRUUHFW￿ LQ￿ DUJXLQJ￿ DJDLQVW￿ ERWK￿ WKHVH￿ DVVXPSWLRQV￿￿ WKHQ￿ D￿ PDVVLYH￿ DPRXQW￿ RI￿
SV\FKRORJLFDO￿ SKLORVRSKLFDO￿DQG￿RWKHU￿WKHRULVLQJ￿DERXW￿EHKDYLRXU￿DQG￿WKH￿PLQG￿LV￿VHULRXVO\￿ZURQJ￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
,￿ WKLQN￿ WKDW￿ +HQGULNV￿-DQVHQ￿V￿ FHQWUDO￿ DUJXPHQWV￿ DUH￿ FRUUHFW￿￿ DQG￿ WKDW￿ D￿ JUHDW￿ GHDO￿ RI￿ UHFHQW￿
WKHRULVLQJ￿DERXW￿KXPDQ￿EHKDYLRXU￿LV￿VHULRXVO\￿ZURQJ￿LQ￿FHUWDLQ￿UHVSHFWV￿￿:LWK￿UHJDUG￿WR￿WKH￿ZD\￿LQ￿ZKLFK￿
WKH￿$,￿FRPSXWDWLRQDO￿DSSURDFK￿KDV￿KDG￿D￿QHJDWLYH￿LQIOXHQFH￿RQ￿WKHRULHV￿RI￿FKLOG￿GHYHORSPHQW￿￿RQH￿PD\￿
WDNH￿ WKH￿ H[DPSOH￿ RI￿ WKH￿ UHFHQW￿ OLWHUDWXUH￿ RQ￿ ￿WKHRU\￿ RI￿ PLQG￿￿￿ $V￿ LV￿ ZHOO￿NQRZQ￿￿ REVHUYDWLRQV￿ RI￿ WKH￿
UHVSRQVHV￿RI￿\RXQJ￿FKLOGUHQ￿DQG￿RI￿FKLOGUHQ￿ZLWK￿DXWLVP￿FDUU\LQJ￿RXW￿IDOVH￿EHOLHI￿WDVNV￿OHG￿UHVHDUFKHUV￿WR￿
FRLQ￿WKH￿SKUDVH￿￿WKHRU\￿RI￿PLQG￿￿DV￿DQ￿LQIHUUHG￿H[SODQDWRU\￿FRQVWUXFW￿￿7KLV￿LQ￿WXUQ￿JHQHUDWHG￿D￿ERG\￿RI￿ZRUN￿
GLVFXVVLQJ￿ ZKHWKHU￿ VR￿FDOOHG￿ WKHRU\￿ RI￿ PLQG￿ DFWXDOO\￿ FRQVWLWXWHV￿ D￿ WKHRU\￿￿ DV￿ SURSHUO\￿ XQGHUVWRRG￿ LQ￿
VFLHQFH￿￿,Q￿DGGLWLRQ￿￿PDQ\￿FRJQLWLYH￿VFLHQWLVWV￿QRZ￿GLVFXVV￿D￿VR￿FDOOHG￿￿WKHRU\￿RI￿PLQG￿PRGXOH￿￿RU￿TXDVL￿
PRGXOH￿ RI￿ WKH￿ )RGRULDQ￿ W\SH￿￿ 2WKHU￿ REVHUYDWLRQV￿ RI￿ WKH￿ EHKDYLRXU￿ RI￿ FKLOGUHQ￿ ZLWK￿ DXWLVP￿ OHG￿ WR￿ WKH￿
LQIHUHQFH￿WKDW￿WKHUH￿DUH￿DQ￿ ￿H\H￿GLUHFWLRQ￿GHWHFWLRQ￿ PHFKDQLVP￿￿￿￿D￿ ￿VKDUHG￿DWWHQWLRQ￿ PHFKDQLVP￿￿DQG￿D￿
￿WKHRU\￿RI￿PLQG￿PHFKDQLVP￿￿FRPSOHWH￿ZLWK￿D￿￿VHOHFWLRQ￿SURFHVVRU￿￿ZLWKLQ￿WKH￿￿WKHRU\￿RI￿PLQG￿PRGXOH￿￿￿DQG￿WR￿
WKH￿IXUWKHU￿LQIHUHQFH￿WKDW￿VRPH￿DEQRUPDOLW\￿DIIHFWLQJ￿RQH￿RU RWKHU￿RI￿WKHVH￿LQQDWH￿VXEVLGLDU\￿PHFKDQLVPV￿
FDXVHV￿DXWLVP￿￿+HQGULNV￿-DQVHQ￿V￿ZRUN￿XQGHUOLQHV￿WKH￿IDFW￿WKDW￿LW￿LV￿D￿IDOODF\￿￿RU￿FDWHJRU\￿PLVWDNH￿￿WR￿DVVXPH￿
WKDW￿LQIHUUHG￿H[SODQDWRU\￿HQWLWLHV￿VXFK￿DV￿￿WKHRU\￿RI￿PLQG￿￿RU￿￿VKDUHG￿DWWHQWLRQ￿PHFKDQLVP￿￿KDYH￿DQ\SDUDOOHO￿
H[LVWHQFH￿LQ￿WKH￿ PLQG￿￿OHW￿DORQH￿ ZLWKLQ￿WKH￿EUDLQ￿￿+H￿ KDV￿LQ￿ IDFW￿DUJXHG￿WKLV￿SRLQW￿LQ￿GHWDLO￿￿DQG￿ZLWK￿
UHIHUHQFH￿WR￿H[SODQDWLRQV￿RI￿DXWLVP￿￿LQ￿D￿SDSHU￿WR￿EH￿SXEOLVKHG￿LQ￿WKH￿QHDU￿IXWXUH￿￿
:LWK￿UHJDUG￿WR￿WKH￿QHJDWLYH￿HIIHFW￿ZKLFK￿WKH￿$,￿FRPSXWDWLRQDO￿DSSURDFK￿KDV￿KDG￿RQ￿WKHRULHV￿LQ￿
HYROXWLRQDU\￿ SV\FKRORJ\￿￿ RQH￿RQO\￿ KDV￿ WR￿ ORRN￿ DW￿ WKH￿SUROLIHUDWLRQ￿ RI￿ WUDLWV￿￿XVXDOO\￿ VDLG￿ WR￿FRQVWLWXWH￿
￿PRGXOHV￿￿￿VXSSRVHGO\￿VHOHFWHG￿IRU￿LQ￿WKH￿SURFHVV￿RI￿HYROXWLRQ￿DQG￿VRPHKRZ￿￿ZULWWHQ￿LQWR￿￿WKH￿JHQHV￿RI￿WKH￿
KXPDQ￿VSHFLHV￿￿7KHVH￿LQFOXGH￿￿SDUHQWLQJ￿EHKDYLRXU￿￿￿￿PDWH￿VHOHFWLRQ￿￿￿￿FKHDWHU￿GHWHFWLRQ￿￿￿DV￿ZHOO￿DV￿￿WKHRU\￿
RI￿PLQG￿￿￿(TXDOO\￿￿,￿DJUHH￿WKDW￿LW￿LV￿ZURQJ￿WR￿FODLP￿WKDW￿QDWXUDO￿VHOHFWLRQ￿KDV￿HQVXUHG￿WKDW￿LQIDQWV￿DUH￿ERUQ￿
ZLWK￿ LQQDWH￿ NQRZOHGJH￿ RI￿￿ IRU￿ H[DPSOH￿￿ WKH￿ ERXQGHGQHVV￿ RI￿ REMHFWV￿￿ RU￿ OLQJXLVWLF￿ XQLYHUVDOV￿￿ 1DWXUDO￿
VHOHFWLRQ￿DFWV￿WKURXJK￿WKH￿JHQHV￿￿DQG￿WKH￿RQO\￿WKLQJ￿ZKLFK￿WKH￿JHQHV￿FDQ￿LQIOXHQFH￿LV￿EUDLQ￿DQG￿ERG\￿VWXII￿￿
L￿H￿￿WKH￿KDUGZDUH￿DQG￿LWV￿SURSHQVLWLHV￿WR￿IXQFWLRQ￿LQ￿SDUWLFXODU￿ZD\V￿￿HLWKHU￿IRU￿HQGRJHQRXV￿UHDVRQV￿RU￿LQ￿
UHVSRQVH￿WR￿HQYLURQPHQWDO￿VWLPXOL￿￿7KHVH￿SURSHQVLWLHV￿PD\￿FDXVH￿DQ￿LQGLYLGXDO￿WR￿EHKDYH￿LQ￿ZD\V￿ZKLFK￿
FDQ￿EH￿DSSURSULDWHO\￿FRQFHSWXDOLVHG￿DQG￿ODEHOOHG￿DV￿SDUHQWLQJ￿EHKDYLRXU￿￿FKHDWHU￿GHWHFWLRQ￿￿RU￿IROORZLQJ￿D￿
V\QWDFWLF￿UXOH￿￿HWF￿￿%XW￿LW￿LV LOOHJLWLPDWH￿WR￿PRYH￿IURP￿WKH￿OLQJXLVWLF￿GHVFULSWLRQ￿RI￿D￿FHUWDLQ￿VHW￿RI￿EHKDYLRXUV￿
WR￿D￿FODLP￿WKDW￿￿SDUHQWLQJ￿EHKDYLRXU￿￿￿￿FKHDWHU￿GHWHFWLRQ￿￿￿RU￿￿NQRZOHGJH￿RI￿V\QWD[￿￿KDYH￿EHHQ￿VHOHFWHG￿IRU￿DQG￿
DUH￿LQQDWH￿￿FI￿￿ZKDW￿(OPDQ￿HW￿DO￿￿￿￿￿￿￿￿￿VD\￿DERXW￿LQQDWH￿UHSUHVHQWDWLRQDO￿NQRZOHGJH￿￿￿
:KLOH￿WKRURXJKO\￿HQGRUVLQJ￿ZKDW￿+HQGULNV￿-DQVHQ￿KDV￿WR￿VD\￿DERXW￿WKH￿SUH￿UHSUHVHQWDWLRQDO￿PLQG￿
DQG￿ LWV￿ GHYHORSPHQW￿ GXULQJ￿ HYROXWLRQ￿ DQG￿ RQWRJHQ\￿￿ ,￿ ILQG￿ KLV￿ FKDSWHUV￿ RQ￿ WKH￿ GHYHORSPHQW￿ RI￿ WKH￿
FRQFHSWXDO￿V\PEROLF￿PLQG￿PXFK￿OHVV￿ZHOO￿ZRUNHG￿RXW￿￿,Q￿PDNLQJ￿WKH￿FDVH￿IRU￿WKH￿LQWHQWLRQDOLW\￿RI￿WKH￿SUH￿
FRQFHSWXDO￿￿SUH￿V\PEROLF￿PLQG￿￿+HQGULNV￿-DQVHQ￿DGRSWV￿&XVVLQV￿￿￿￿￿￿￿￿￿QRWLRQ￿RI￿DQ￿6￿GRPDLQ￿￿GHILQHG￿DV￿
￿D￿VXEVWUDWH￿FRUUHVSRQGLQJ￿WR￿WKH￿V\VWHP￿V￿SHUFHSWXRPRWRU￿DELOLWLHV￿￿￿￿￿QRW￿UHSUHVHQWHG￿E\￿WKH￿V\VWHP￿LWVHOI￿￿￿
7KH￿SHUFHSWXR￿PRWRU￿DELOLWLHV￿ZLWKLQ￿WKH￿6￿GRPDLQ￿DUH￿YLHZSRLQW￿GHSHQGHQW￿￿DQG￿FDQQRW￿EH￿PDQLSXODWHG￿￿
GHWDFKHG￿IURP￿WKHLU￿VLWXDWHG￿RULJLQ￿￿RU￿XVHG￿LQ￿GLIIHUHQW￿FRPELQDWLRQV￿￿7KH￿￿DELOLWLHV￿￿LQ￿WKH￿6￿GRPDLQ￿WKXV￿
KDYH￿FOHDU￿VLPLODULWLHV￿WR￿WKH￿NQRZOHGJH￿LQ￿.DUPLORII￿6PLWK￿V￿￿￿￿￿￿￿￿/HYHO￿￿￿￿SURFHGXUHV￿￿￿ZKLFK￿￿OLNH￿6￿
GRPDLQ￿DELOLWLHV￿￿DUH￿QRW￿DYDLODEOH￿WR￿WKH￿V\VWHP￿DV￿GDWD￿￿+RZHYHU￿￿+HQGULNV￿-DQVHQ￿GLVWDQFHV￿KLPVHOI￿IURP￿
.DUPLORII￿6PLWK￿V￿ DUJXPHQW￿ WKDW￿ DQ￿ HQGRJHQHRXVO\￿ GULYHQ￿ SURFHVV￿ RI￿ UHSUHVHQWDWLRQDO￿ UHGHVFULSWLRQ￿ LV￿
UHVSRQVLEOH￿IRU￿EUHDNLQJ￿GRZQ￿SURFHGXUHV￿LQWR￿FRPSRQHQW￿SDUWV￿ZKLFK￿FDQ￿EH￿PDQLSXODWHG￿LQGHSHQGHQWO\￿
RI￿HDFK￿RWKHU￿DQG￿ZKLFK￿￿RYHU￿VXFFHVVLYH￿SURFHVVHV￿RI￿UHGHVFULSWLRQ￿￿EHFRPH￿LQFUHDVLQJO\￿H[SOLFLW￿￿,QVWHDG￿￿
+HQGULNV￿-DQVHQ￿IROORZV￿&ODUN￿￿￿￿￿￿￿￿LQ￿VXJJHVWLQJ￿WKDW￿￿:KDW￿FRJQLWLYH￿VFLHQWLVWV￿FDOO￿￿V\VWHPDWLFLW\￿￿￿￿LV￿
QRW￿WKH￿UHVXOW￿RI￿LQWHUQDOLVHG￿DWRPV￿RI￿PHDQLQJ￿FRPELQHG￿DQG￿WUDQVIRUPHG￿E\￿V\QWDFWLF￿UXOHV￿￿￿EXW￿UDWKHU￿￿
WKH￿DELOLW\￿WR￿DFW￿DSSURSULDWHO\￿LQ￿D￿YDULHW\￿RI￿FRQWH[WV￿LQYROYLQJ￿WKH￿REMHFW￿￿SURSHUW\￿￿RU￿UHODWLRQ￿ZKLFK￿WKH￿
SXEOLF￿FRQFHSW￿SLFNV￿RXW￿￿￿,Q￿RWKHU￿ZRUGV￿￿+HQGULNV￿-DQVHQ￿IROORZV￿&ODUN￿V￿OHDG￿LQ￿HPSKDVLVLQJ￿WKH￿UROH￿RI￿
WKH￿HQYLURQPHQW￿LQ￿SURYLGLQJ￿GDWD￿IURP￿ZKLFK￿V\VWHPDWLFLW\￿RI￿WKRXJKW￿DQG￿ODQJXDJH￿DUH￿DEVWUDFWHG￿￿
$V￿IDU￿DV￿FRQFHSW￿GHYHORSPHQW￿LV￿FRQFHUQHG￿￿WKLV￿VXJJHVWLRQ￿LV￿QRW￿QHZ￿￿VLQFH￿1HOVRQ￿￿￿￿￿￿￿￿ORQJ￿
DJR￿SURSRVHG￿DW￿HDUO\￿FRQFHSW￿GHYHORSPHQW￿JUHZ￿RXW￿RI￿WKH￿FKLOG￿V￿H[SHULHQFH￿RI￿URXWLQH￿DFWLYLWLHV￿DQG￿WKH￿
HYHQW￿ VFKHPDV￿ DQG￿￿VFULSWV￿￿ EDVHG￿ RQ WKHVH￿ H[SHULHQFHV￿￿ +RZHYHU￿￿ +HQGULNV￿-DQVHQ￿￿ LV￿ QRW￿ SUHSDUHG￿WR￿
IROORZ￿1HOVRQ￿￿ RU￿￿SHUKDSV￿￿&ODUN￿￿ LQ￿DOORZLQJ￿WKDW￿VLWXDWHG￿DFWLYLW\￿LV￿VXIILFLHQW￿WR￿JURXQG￿￿WUXH￿FRQFHSWV￿￿
FDSDEOH￿RI￿EHLQJ￿PDQLSXODWHG￿￿GHWDFKHG￿IURP￿WKHLU￿VLWXDWHG￿RULJLQ￿￿RU￿XVHG￿LQ￿GLIIHUHQW￿FRPELQDWLRQV￿￿+H￿
ZULWHV￿￿￿,W￿LV￿D￿ORQJ￿ZD\￿IURP￿WKH￿JURXQGLQJ￿WKDW￿KDV￿MXVW￿EHHQ￿GHVFULEHG￿WR￿SURILFLHQW￿FRQFHSWXDO￿WKLQNLQJ￿￿
7KDW￿LV￿ZKHUH￿ODQJXDJH￿FRPHV￿LQ￿￿￿,￿WKLQN￿WKDW￿ZKDW￿KH￿LV￿GHQ\LQJ￿LV￿WKH￿SRVVLELOLW\￿WKDW￿UHSHDWHG￿LQVWDQFHV￿
FDQ￿JLYH￿ULVH￿WR￿DQ\WKLQJ￿RWKHU￿WKDQ￿D￿JURXSLQJ￿￿RU￿FDWHJRU\￿￿HJ￿￿RI￿GRJV￿￿RI￿WKLQJV￿FRORXUHG￿UHG￿￿RI￿KRSSLQJ￿
WKLQJV￿￿￿ZKHUHDV￿.DUPLORII￿6PLWK￿LV￿SURSRVLQJ￿WKDW￿WKH￿KXPDQ￿PLQG￿EUDLQ￿ZLOO￿VSRQWDQHRXVO\￿JHQHUDWH￿D￿
UHSUHVHQWDWLRQ￿ZKLFK￿LV￿PRUH￿DEVWUDFW￿WKDQ￿WKH￿LQVWDQFHV ZKLFK￿IRUP￿WKH￿FDWHJRU\￿￿)RU￿+HQGULNV￿-DQVHQ￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
RQO\￿WKH￿ODQJXDJH￿RI￿RWKHUV￿FDQ￿HQDEOH￿WKH￿FKLOG￿WR￿PDNH￿WKDW￿OHDS￿￿VR￿WKDW￿LW￿LV￿RQO\￿ZLWK￿WKH￿RQVHW￿RI￿
ODQJXDJH￿WKDW￿WKH￿FKLOG￿V￿PLQG￿EHFRPHV￿WUXO\￿UHSUHVHQWDWLRQDO￿￿
7KLV￿SRVLWLRQ￿GRHV￿QRW￿￿KRZHYHU￿￿WDOO\￿ZLWK￿ZKDW￿LV￿NQRZQ￿DERXW￿WKH￿GHYHORSPHQW￿RI￿VLJQV￿DQG￿
V\PEROV￿ LQ￿ SUHOLQJXLVWLF￿ FKLOGUHQ￿￿ DQG￿ ,￿ WKLQN￿ WKDW￿ +HQGULNV￿-DQVHQ￿ LV￿ XQGXO\￿ SHVVLPLVWLF￿ DERXW￿ WKH￿
SRVVLELOLW\￿RI￿JURXQGLQJ￿FRQFHSWV￿DQG￿V\PEROV￿LQ￿VLWXDWHG￿DFWLYLW\￿ZLWKRXW￿WKH￿DLG￿RI￿ODQJXDJH￿￿+HQGULNV￿
-DQVHQ￿V￿SRVLWLRQ￿DOVR￿PDNHV￿LW￿KDUG￿WR￿LPDJLQH￿KRZ￿ODQJXDJH￿FRXOG￿KDYH￿HYROYHG￿￿LI￿WKHUH￿DUH￿QR￿FRQFHSWV￿
XQWLO￿DQRWKHU￿KXPDQ￿EHLQJ￿SURYLGHV￿\RX￿ZLWK￿WKHP￿￿KHUH￿DJDLQ￿￿VLWXDWHG￿DFWLYLW\￿DQG￿LQWHUDFWLRQ￿ZLWK￿RWKHUV￿
LV￿XVXDOO\￿WKRXJKW￿WR￿SURYLGH￿WKH￿JURXQGLQJ￿IRU￿SURWRODQJXDJH￿￿DW￿OHDVW￿
&ODUN￿V￿VXJJHVWLRQ￿￿DSSDUHQWO\￿DSSURYHG￿RI￿E\￿+HQGULNV￿-DQVHQ￿￿WKDW￿WKH￿UXOHV￿RI￿V\QWD[￿PD\￿EH￿
LQIHUUHG￿IURP￿WKH￿H[SHULHQFH￿RI￿DFWLQJ￿DSSURSULDWHO\￿LQ￿YDULHG￿FRQWH[WV￿￿LV￿PRUH￿QRYHO￿DQG￿FRQWHQWLRXV￿￿
+HQGULNV￿-DQVHQ￿VSHOOV￿RXW￿KLV￿RZQ￿YLHZ￿RI￿ODQJXDJH￿DFTXLVLWLRQ￿DV￿IROORZV￿￿
7KH￿DOWHUQDWLYH￿￿WR￿&KRPVN\￿V￿YLHZ￿￿,￿KDYH￿VNHWFKHG￿SURSRVHV￿WKDW￿ODQJXDJH￿FRPSHWHQFH￿
GRHV￿KDYH￿D￿SDUWLDO￿H[SODQDWLRQ￿LQ￿QDWXUDO￿VHOHFWLRQ￿￿LQ￿WKDW￿ZH￿KDYH￿FHUWDLQ￿VSHFLHV￿W\SLFDO￿
DFWLYLW\￿SDWWHUQV￿DGDSWHG￿IRU￿ODQJXDJH￿DFTXLVLWLRQ￿EXW￿WKDW￿WKH￿DFWXDO￿GHYHORSPHQW￿RI￿WKH￿
FRPSHWHQFH￿FDQ￿FRPH￿DERXW￿RQO\￿WKURXJK￿SHUIRUPDQFH￿DQG￿UHTXLUHV￿WKH￿SULRU￿H[LVWHQFH￿RI￿
D￿SXEOLF￿ODQJXDJH￿WKDW￿FDQ￿VHUYH￿DV￿VFDIIROGLQJ￿
+HQGULNV￿-DQVHQ￿UHFRJQLVHV￿WKDW￿WKLV￿JLYHV￿KLP￿WKH￿SUREOHP￿RI￿H[SODLQLQJ￿KRZ￿SXEOLF￿ODQJXDJH￿FRPH￿DERXW￿
LQ￿WKH￿ILUVW￿SODFH￿￿DQG￿DSSHDOV￿WR￿DQ￿DUJXPHQW￿SURSRVHG￿E\￿)UH\G￿￿￿￿￿￿￿￿WKDW￿￿WKH￿VWUXFWXUHV￿HYLGHQW￿LQ￿
ODQJXDJH￿￿￿￿PLJKW￿EH￿D￿SURSHUW\￿RI￿ODQJXDJH￿LWVHOI￿￿DQG￿WKHLU￿H[SODQDWLRQ￿PD\￿OLH￿LQ￿KLVWRULFDO￿SURFHVVHV￿RI￿
WUDQVPLVVLRQ￿DQG￿HODERUDWLRQ￿￿￿+HQGULNV￿-DQVHQ￿LV￿DOVR￿DZDUH￿RI￿WKH￿DUJXPHQWV￿IRU￿LQQDWH￿NQRZOHGJH￿RI￿
XQLYHUVDO￿JUDPPDU￿￿DQG￿ZULWHV￿￿
,￿KDYH￿WULHG￿WR￿VKRZ￿WKDW￿WKH￿LQWHUDFWLYH￿FRQWH[W￿SURYLGHG￿E\￿WKH￿SDUHQWV￿￿FRPELQHG￿ZLWK￿
FHUWDLQ￿ VSHFLHV￿W\SLFDO￿ SHUFHSWXDO￿ DELOLWLHV￿ WKDW￿ VHHP￿ WR￿ EH￿ DGDSWHG￿ WR￿ VSHHFK￿
FRPSUHKHQVLRQ￿￿ DV￿ ZHOO￿ DV￿ H[WHQVLYH￿ SUDFWLFH￿ ZLWK￿ VSHHFK￿ DFWV￿ EHIRUH￿ ODQJXDJH￿
DFTXLVLWLRQ￿ EHJLQV￿￿ PDNH￿ WKLV￿￿ ￿L￿H￿￿ WKH￿ SUREOHP￿ RI￿ JUDPPDU￿ DFTXLVLWLRQ￿￿￿ OHVV￿ RI￿ D￿
VWXPEOLQJ￿EORFN￿WKDQ￿KDV￿JHQHUDOO\￿EHHQ￿DVVXPHG￿
,￿IHHO￿TXLWH￿FHUWDLQ￿WKDW￿WKH￿PDLQ￿DUJXPHQWV￿IRU￿LQQDWH￿NQRZOHGJH￿RI￿XQLYHUVDO￿JUDPPDU￿UHPDLQ￿YLUWXDOO\￿
XQWRXFKHG￿E\￿DQ\WKLQJ￿ZKLFK￿+HQGULNV￿-DQVHQ￿V￿KDV￿VDLG￿￿
,Q￿ VXP￿￿ WKLV￿ ERRN￿ LV￿ DPELWLRXV￿ DQG￿ LPSRUWDQW￿￿ 7KH￿ UDQJH￿ RI￿ NQRZOHGJH￿ ZKLFK￿ LW￿ GLVSOD\V￿ LV￿
LPSUHVVLYH￿￿QRW￿OHDVW￿EHFDXVH￿WKH￿DXWKRU￿LV￿￿DFFRUGLQJ￿WR￿WKH￿FRYHU￿EOXUE￿￿D￿PDWKHPDWLFLDQ￿E\￿WUDLQLQJ￿￿DQG￿D￿
FRPPHUFLDO￿V\VWHPV￿GHVLJQHU￿E\￿WUDGH￿￿RQO\￿UHFHQWO\￿WXUQHG￿DFDGHPLF￿￿,￿DP￿IDLUO\￿FHUWDLQ￿WKDW￿WKH￿ERRN￿ZLOO￿
EH￿ YLJRURXVO\￿ DWWDFNHG￿ DQG￿￿ XQIRUWXQDWHO\￿￿ ,￿ VXVSHFW￿ WKDW￿ WKHUH￿ DUH￿ D￿ QXPEHU￿ RI￿ ZHDN￿ SRLQWV￿ DPRQJVW￿
+HQGULNV￿-DQVHQ￿V￿PDQ\￿DUJXPHQWV￿￿RWKHU￿WKDQ￿WKRVH￿,￿KDYH￿LQGLFDWHG￿￿￿+RZHYHU￿￿,￿WKLQN￿WKDW￿KLV￿FHQWUDO￿
DUJXPHQWV￿DERXW￿WKH￿QDWXUH￿RI￿H[SODQDWLRQ￿￿DERXW￿QDWXUDO￿NLQGV￿DQG￿IXQFWLRQDO￿GHFRPSRVLWLRQ￿￿DERXW￿WKH￿
PHWKRGRORJ\￿LQYROYHG￿LQ￿PRGHOOLQJ￿WKH￿PLQG￿￿DQG￿DERXW￿HYROXWLRQ￿DQG￿LQWHQWLRQDOLW\￿LQ￿WKH￿SUHFRQFHSWXDO￿
PLQG￿ZLOO￿KROG￿￿DQG￿KHOS￿WR￿OLIW￿￿WKH￿GHDG￿KDQG￿RI￿FRPSXWDWLRQDOLVP￿￿￿3HUVRQDOO\￿￿,￿FDQ￿W￿ZDLW￿￿+RZHYHU￿￿,￿GR￿
DOVR￿VLQFHUHO\￿WUXVW￿WKDW￿WKH￿UROH￿RI￿FODVVLFDO￿$,￿LQ￿PRGHOOLQJ￿WKH￿IXOO\￿IRUPHG￿￿DGXOW￿V\PEROLF￿PLQG￿ZLOO￿QRW￿
EH￿WKURZQ￿RXW￿DORQJ￿ZLWK￿WKH￿UROH￿RI￿FODVVLFDO￿$,￿LQ￿PRGHOOLQJ￿WKH￿GHYHORSPHQW￿RI￿PLQG￿LQ￿\RXQJ￿FKLOGUHQ￿
DQG￿GXULQJ￿HYROXWLRQ￿￿
5HIHUHQFHV
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$UWLILFLDO￿,QWHOOLJHQFH￿ /RQGRQ￿￿2[IRUG￿8QLYHUVLW\￿3UHVV￿￿
'HQQHWW￿￿'￿￿￿￿￿￿￿￿￿￿&RQVFLRXVQHVV￿([SODLQHG￿￿/RQGRQ￿￿$OOHQ￿/DQH￿￿3HQJXLQ￿3UHVV￿￿
(OPDQ￿￿-￿￿HW￿DO￿￿￿￿￿￿￿￿￿￿5HWKLQNLQJ￿,QQDWHQHVV￿￿&DPEULGJH￿￿0$￿￿7KH￿0,7￿3UHVV￿￿
)UH\G￿￿-￿-￿￿￿￿￿￿￿￿￿￿￿6KDUHDELOLW\￿￿7KH￿VRFLDO￿SV\FKRORJ\￿RI￿HSLVWHPRORJ\￿￿￿&RJQLWLYH￿6FLHQFH￿￿￿￿￿￿￿￿￿￿￿￿￿￿
.D\H￿￿.￿￿￿￿￿￿￿￿￿￿￿7KLFNHQLQJ￿WKLQ￿GDWD￿￿7KH￿PDWHUQDO￿UROH￿LQ￿GHYHORSLQJ￿FRPPXQLFDWLRQ￿DQG￿ODQJXDJH￿￿￿,Q￿
0￿￿%XOORZD￿￿(G￿￿￿￿%HIRUH￿6SHHFK￿￿7KH￿%HJLQQLQJ￿RI￿,QWHUSHUVRQDO￿&RPPXQLFDWLRQ￿￿&DPEULGJH￿￿
&83￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
.DUPLORII￿6PLWK￿￿ $￿￿ ￿￿￿￿￿￿￿￿ %H\RQG￿ 0RGXODULW\￿￿ $￿ 'HYHORSPHQWDO￿ 3HUVSHFWLYH￿ RQ￿ &RJQLWLYH￿ &KDQJH￿￿
/RQGRQ￿￿7KH￿0,7￿3UHVV￿￿
0DWDULF￿￿ 0￿-￿￿ ￿￿￿￿￿￿￿￿ ￿,QWHJUDWLRQ￿ RI￿ UHSUHVHQWDWLRQ￿ LQWR￿ JRDO￿GULYHQ￿ EHKDYLRXU￿EDVHG￿ URERWV￿￿￿ ,(((
7UDQVDFWLRQV￿RQ￿5RERWLFV￿DQG￿$XWRPDWLRQ￿￿￿￿￿￿￿￿￿￿￿￿￿￿
0LOOLNDQ￿￿5￿￿￿￿￿￿￿￿￿￿/DQJXDJH￿￿7KRXJKW￿￿DQG￿RWKHU￿%LRORJLFDO￿&DWHJRULHV￿￿1HZ￿)RXQGDWLRQV￿IRU￿5HDOLVP￿￿
&DPEULGJH￿￿0$￿￿7KH￿0,7￿3UHVV￿￿
1DJHO￿￿ (￿￿ ￿￿￿￿￿￿￿￿ 7KH￿ 6WUXFWXUH￿ RI￿ 6FLHQFH￿￿ 3UREOHPV￿ LQ￿ WKH￿ /RJLF￿ RI 6FLHQWLIL￿ ([SODQDWLRQ￿￿ /RQGRQ￿￿
5RXWOHGJH￿￿DQG￿.HJDQ￿3DXO￿￿
1HOVRQ￿￿ .￿￿ ￿￿￿￿￿￿￿￿ ￿&RQFHSW￿￿ ZRUG￿ DQG￿ VHQWHQFH￿￿ ,QWHUUHODWLRQV￿ LQ￿ DFTXLVLWLRQ￿ DQG￿ GHYHORSPHQW￿￿￿
3V\FKRORJLFDO￿5HYLHZ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
6LQKD￿￿&￿￿￿￿￿￿￿￿￿￿/DQJXDJH￿DQG￿5HSUHVHQWDWLRQ￿￿+HPHO￿+HPSVWHDG￿￿+DUYHVWHU￿:KHDWVKHDI￿￿
7UHYDUWKHQ￿￿&￿￿￿￿￿￿￿￿￿￿￿'HVFULSWLYH￿DQDO\VHV￿RI￿LQIDQW￿FRPPXQLFDWLYH￿EHKDYLRXU￿￿￿,Q￿+￿5￿￿6FKDIIHU￿￿(G￿￿￿
6WXGLHV￿ LQ￿ 0RWKHU￿,QIDQW￿ ,QWHUDFWLRQ￿￿ 3URFHHGLQJV￿ RI￿ /RFK￿ /RPRQG￿ 6\PSRVLXP￿￿ 1HZ￿ <RUN￿￿
$FDGHPLF￿3UHVV￿￿
5RFFR￿-￿￿*HQQDUR￿￿&RQVFLRXVQHVV￿DQG￿6HOI￿&RQVFLRXVQHVV
￿￿￿￿￿￿-RKQ￿%HQMDPLQ￿3XEOLVKLQJ￿&R￿￿￿3KLODGHOSKLD￿$PVWHUGDP￿
3HWHU￿&DUUXWKHUV
'HSW￿￿RI￿3KLORVRSK\
8QLYHUVLW\￿RI￿6KHIILHOG
*HQQDUR￿GHIHQGV￿D￿IRUP￿RI￿KLJKHU￿RUGHU￿WKRXJKW￿￿+27￿￿WKHRU\￿RI￿PHQWDO￿VWDWH￿FRQVFLRXVQHVV￿￿IROORZLQJ￿EXW￿
HPHQGLQJ￿5RVHQWKDO￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿$OWKRXJK￿,￿DP￿V\PSDWKHWLF￿WR￿*HQQDUR￿V￿RYHUDOO￿SRVLWLRQ￿￿VHH￿P\￿￿￿￿￿￿￿
FKV￿￿￿￿￿￿￿￿WKH￿ERRN￿LV￿SRRUO\￿ZULWWHQ￿DQG￿QRW￿YHU\￿ZHOO￿VWUXFWXUHG￿￿DQG￿VRPH￿RI￿WKH￿DUJXPHQWDWLRQ￿LV￿ZHDN￿￿
+HUH￿,￿VKDOO￿IRFXV￿RQ￿MXVW￿WZR￿SRLQWV￿RI￿LQWHUHVW￿￿ *HQQDUR￿V￿GLVDJUHHPHQW￿ZLWK￿5RVHQWKDO￿￿DQG￿KLV￿DWWHPSWV￿
WR￿ DUJXH￿ WKDW￿ VWDWH￿FRQVFLRXVQHVV￿ ￿DQG￿ FRQVHTXHQWO\￿ +27V￿￿ ZLOO￿ EH￿ TXLWH￿ ZLGHVSUHDG￿ LQ￿ WKH￿ DQLPDO￿
NLQJGRP￿￿UHTXLULQJ￿OLWWOH￿LQ￿WKH￿ZD\￿RI￿FRQFHSWXDO￿VRSKLVWLFDWLRQ￿￿
$FFRUGLQJ￿WR￿5RVHQWKDO￿￿D￿PHQWDO￿VWDWH￿0￿RI￿PLQH￿FRXQWV￿DV￿FRQVFLRXV￿LI￿DQG￿RQO\￿LI￿,￿HQWHUWDLQ￿DW￿
WKH￿VDPH￿WLPH￿D￿+27￿DERXW￿0￿￿SURYLGHG￿WKDW￿WKH￿+27￿LV￿QRQ￿LQIHUHQWLDOO\￿FDXVHG￿E\￿WKH￿SUHVHQFH￿RI￿0￿￿
*HQQDUR￿REMHFWV￿WKDW￿WKLV￿PDNHV￿FRQVFLRXVQHVV￿DQ￿H[WULQVLF￿￿UDWKHU￿WKDQ￿DQ￿LQWULQVLF￿￿SURSHUW\￿RI￿D￿VWDWH￿￿7KDW￿
LV￿￿RQH￿DQG￿WKH￿VDPH￿VWDWH￿ZKLFK￿LV￿QRZ￿FRQVFLRXV￿FRXOG￿KDYH￿H[LVWHG￿ZLWKRXW￿EHLQJ￿FRQVFLRXV￿￿DQG￿LV￿RQO\￿
FRQVFLRXV￿ LQ￿ YLUWXH￿ RI￿ LWV￿ H[WULQVLF￿ UHODWLRQ￿ WR￿ DQRWKHU￿ VWDWH￿ ￿WKH￿ UHOHYDQW￿ +27￿￿￿ ,Q￿ RUGHU￿ WR￿ SUHVHUYH￿
LQWULQVLFDOLW\￿￿*HQQDUR￿SURSRVHV￿WKDW￿FRQVFLRXVQHVV￿VKRXOG￿EH￿VHHQ￿DV￿D￿FRPSOH[￿VWDWH￿￿FRPSULVLQJ￿ERWK￿WKH￿
ILUVW￿RUGHU￿VWDWH￿0￿DQG￿DOVR￿WKH￿+27￿ZKLFK￿UHQGHUV￿WKH￿FRPSOH[￿VWDWH￿FRQVFLRXV￿￿7KDW￿VWDWH￿￿WKH￿VWDWH￿
FRQVLVWLQJ￿RI￿0￿￿WKH￿+27￿DERXW￿0￿￿DQG￿WKH￿QRQ￿LQIHUHQWLDO￿FDXVDO￿UHODWLRQVKLS￿EHWZHHQ￿WKHP￿￿FRXOG￿QRW￿
KDYH￿EHHQ￿QRQ￿FRQVFLRXV￿￿DQG￿LWV￿VWDWXV￿DV￿FRQVFLRXV￿LV￿GXH￿WR￿LWV￿LQWULQVLF￿SURSHUWLHV￿￿QDPHO\￿WKDW￿LW￿FRQVLVWV￿
RI￿D￿+27￿ZKLFK￿LV￿DSSURSULDWHO\￿WDUJHWHG￿RQ￿DQRWKHU￿PHQWDO￿VWDWH￿￿￿QRW￿LWV￿UHODWLRQV￿ZLWK￿DQ\WKLQJ￿HOVH￿￿
,W￿LV￿DQ￿ XQIRUWXQDWH￿FRQVHTXHQFH￿RI￿ WKLV￿YLHZ￿ WKDW￿QR￿ILUVW￿RUGHU￿ PHQWDO￿VWDWHV￿￿DQG￿QR￿VLPSOH￿
PHQWDO￿VWDWHV￿￿DUH￿WKHPVHOYHV￿FRQVFLRXV￿￿￿7KLV￿LV￿DSSDUHQWO\￿ QRW￿QRWLFHG￿E\￿*HQQDUR￿￿ZKR￿FRQWLQXHV￿WR￿
VSHDN￿￿H￿J￿￿￿RI￿￿FRQVFLRXV￿SDLQV￿￿￿￿5DWKHU￿￿VXFK￿VWDWHV￿DUH￿DW￿EHVW￿FRPSRQHQWV￿RI￿FRPSOH[￿VWDWHV￿ZKLFK￿DUH￿
FRQVFLRXV￿￿6R￿P\￿FXUUHQW￿SHUFHSWLRQ￿RI￿D￿JODVV￿RQ￿D￿GHVN￿LV￿QRW￿LWVHOI￿D￿FRQVFLRXV￿VWDWH￿￿UDWKHU￿￿LW￿LV￿D￿SDUW￿RI￿
D￿FRPSOH[￿VWDWH￿ZKLFK￿LV￿FRQVFLRXV￿￿PDGH￿XS￿RI￿WKH￿SHUFHSW￿LWVHOI￿DQG￿D￿+27￿DERXW￿WKDW￿SHUFHSW￿￿,QGHHG￿￿
WKHUH￿ ZLOO￿ EH￿ QR￿ VXFK￿ WKLQJV￿ DV￿ FRQVFLRXV￿ SHUFHSWLRQV￿￿ RQ￿ *HQQDUR￿V￿ DFFRXQW￿￿ QRU￿ ZLOO￿ WKHUH￿ EH￿ DQ\￿
FRQVFLRXV￿SDLQV￿￿RU￿DQ\￿FRQVFLRXV￿ILUVW￿RUGHU￿WKRXJKWV￿￿:KDW￿WKHUH￿DUH￿￿UDWKHU￿￿DUH￿FRQVFLRXV￿VWDWHV￿ZKLFK￿
KDYH￿SHUFHSWV￿￿SDLQV￿￿DQG￿ILUVW￿RUGHU￿WKRXJKWV￿DV￿SDUWV￿￿7KLV￿LV￿KLJKO\￿FRXQWHU￿LQWXLWLYH￿￿:KHQ￿RQH￿LV￿VXEMHFW￿
WR￿D￿IODVK￿RI￿EULJKW￿OLJKW￿￿VD\￿￿RQH￿ZDQWV￿YHU\￿PXFK￿WR￿VD\￿WKDW￿LW￿LV￿WKH￿H[SHULHQFH￿RI￿WKH￿IODVK￿LWVHOI￿ZKLFK￿LV￿
FRQVFLRXV￿￿QRW￿MXVW￿WKDW￿WKH￿SHUFHSW￿LQ￿TXHVWLRQ￿LV￿D￿SDUW￿RI￿VRPHWKLQJ￿ZKLFK￿LV￿FRQVFLRXV￿￿
:KDW￿UHDVRQ￿LV￿WKHUH￿WR￿EHOLHYH￿WKDW￿FRQVFLRXVQHVV￿LV￿DQ￿LQWULQVLF￿SURSHUW\￿RI￿D￿FRQVFLRXV￿VWDWH"￿
*HQQDUR￿SURYLGHV￿QRQH￿￿EH\RQG￿FODLPLQJ￿WKDW￿WKLV￿VHHPV￿PDQLIHVW￿WR￿FRPPRQ￿VHQVH￿LQWXLWLRQ￿￿+H￿VD\V￿WKDW￿
IURP￿D￿ILUVW￿SHUVRQ￿SRLQW RI￿YLHZ￿￿LW￿VHHPV￿DV￿LI￿FRQVFLRXVQHVV￿LV￿DQ￿LQWULQVLF￿SURSHUW\￿￿DQG￿LV￿TXLWH￿XQOLNH￿
VXFK￿SURSHUWLHV￿DV￿EHLQJ￿WKH￿FRXVLQ￿RI￿RU￿EHLQJ￿WR￿WKH￿OHIW￿RI￿￿%XW￿WKLV￿LQWXLWLRQ￿LV￿HDVLO\￿H[SOLFDEOH￿￿RQ￿
5RVHQWKDO￿V￿DFFRXQW￿￿)RU￿WKH￿ODWWHU￿V￿YLHZ￿LV￿WKDW￿WKH￿+27￿ZKLFK￿UHQGHUV￿D￿JLYHQ￿VWDWH￿0￿FRQVFLRXV￿ZLOO￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
FKDUDFWHULVWLFDOO\￿QRW￿￿LWVHOI￿￿EH￿D￿FRQVFLRXV￿RQH￿￿6PDOO￿ZRQGHU￿￿WKHQ￿￿ LI￿ZH￿ODFN￿DQ\￿DZDUHQHVV￿RI￿WKH￿+27￿
ZKLFK￿UHQGHUV￿0￿FRQVFLRXV￿￿ WKDW￿ZH￿VKRXOG￿ODFN￿DQ\￿LQWXLWLYH￿VHQVH￿WKDW￿WKH￿FRQVFLRXV￿VWDWXV￿RI￿0￿LV￿
H[WULQVLF￿￿GHSHQGHQW￿XSRQ￿LWV￿UHODWLRQ￿WR￿D￿+27￿￿,I￿WKH￿IXOO￿H[WHQW￿RI￿RXU￿DZDUHQHVV￿￿ZKHQ￿ZH￿XQGHUJR￿D￿
FRQVFLRXV￿VWDWH￿0￿￿LV￿JHQHUDOO\￿WKH￿SUHVHQFH￿RI￿0￿LWVHOI￿￿WKHQ￿LW￿LV￿KDUGO\￿VXUSULVLQJ￿WKDW￿ZH￿VKRXOG￿EH￿
LQFOLQHG￿WR￿WKLQN￿WKDW￿WKH￿FRQVFLRXV￿VWDWXV￿RI￿0￿LV LQWULQVLF￿WR￿LW￿￿
,￿WXUQ￿QRZ￿WR￿WKH￿TXHVWLRQ￿RI￿KRZ￿ZLGHO\￿GLVWULEXWHG￿FRQVFLRXVQHVV￿ZLOO￿EH￿￿RQ￿D￿+27￿DFFRXQW￿￿
*HQQDUR￿DFNQRZOHGJHV￿WKDW￿LI￿SRVVHVVLRQ￿RI￿D￿FRQVFLRXV￿PHQWDO￿VWDWH￿0￿UHTXLUHV￿D￿FUHDWXUH￿WR￿FRQFHSWXDOLVH￿
￿DQG￿HQWHUWDLQ￿D￿+27￿DERXW￿￿0￿DV￿0￿￿WKHQ￿SUREDEO\￿YHU\￿IHZ￿FUHDWXUHV￿EHVLGHV￿KXPDQ￿EHLQJV￿ZLOO￿FRXQW￿DV￿
KDYLQJ￿FRQVFLRXV￿VWDWHV￿￿/HW￿XV￿IRFXV￿RQ￿WKH￿FDVH￿ZKHUH￿0￿LV￿D￿SHUFHSW￿RI￿JUHHQ￿￿LQ￿SDUWLFXODU￿￿,I￿D￿FRQVFLRXV￿
SHUFHSWLRQ￿RI￿D￿VXUIDFH￿DV￿JUHHQ￿UHTXLUHG￿D￿FUHDWXUH￿WR￿HQWHUWDLQ￿WKH￿+27￿>WKDW￿,￿DP￿SHUFHLYLQJ￿D￿JUHHQ￿
VXUIDFH@￿￿WKHQ￿SUREDEO\￿IHZ￿RWKHU￿FUHDWXUHV￿￿LI￿DQ\￿￿ZRXOG￿TXDOLI\￿DV￿VXEMHFWV￿RI￿VXFK￿D￿VWDWH￿￿7KHUH￿LV￿
LQWHQVH￿GHEDWH￿DERXW￿ZKHWKHU￿HYHQ￿FKLPSDQ]HHV￿KDYH￿D￿FRQFHSWLRQ￿RI￿SHUFHSWXDO￿VWDWHV￿DV￿VXFK￿￿VHH￿￿H￿J￿￿￿
3RYLQHOOL￿￿￿￿￿￿￿￿￿LQ￿ZKLFK￿FDVH￿LW￿VHHPV￿YHU\￿XQOLNHO\￿WKDW￿DQ\￿QRQ￿DSHV￿ZLOO￿KDYH￿RQH￿￿6R￿WKH￿XSVKRW￿PLJKW￿
EH￿WKDW￿FRQVFLRXVQHVV￿LV￿UHVWULFWHG￿WR￿DSHV￿￿LI￿QRW￿H[FOXVLYHO\￿WR￿KXPDQ￿EHLQJV￿￿
7KLV￿LV￿D￿FRQVHTXHQFH￿*HQQDUR￿LV￿NHHQ￿WR￿UHVLVW￿￿+H￿WULHV￿WR￿DUJXH￿WKDW￿ PXFK￿ OHVV￿FRQFHSWXDO￿
VRSKLVWLFDWLRQ￿WKDQ￿WKH￿DERYH￿LV￿UHTXLUHG￿￿,Q￿RUGHU￿IRU￿0￿WR￿FRXQW￿DV￿FRQVFLRXV￿RQH￿GRHV￿QRW￿KDYH￿WR￿EH￿
FDSDEOH￿RI￿HQWHUWDLQLQJ￿D￿WKRXJKW￿DERXW￿0￿TXD￿0￿￿,W￿PLJKW￿EH￿HQRXJK￿￿KH￿WKLQNV￿￿LI￿RQH￿ZHUH￿FDSDEOH￿RI￿
WKLQNLQJ￿RI￿0￿DV￿GLVWLQFW￿IURP￿VRPH￿RWKHU VWDWH￿1￿￿3HUKDSV￿WKH￿UHOHYDQW￿+27￿WDNHV￿WKH￿IRUP￿￿WKLV￿LV￿GLVWLQFW￿
IURP￿WKDW￿￿7KLV￿FHUWDLQO\￿DSSHDUV￿WR￿EH￿D￿JRRG￿GHDO￿OHVV￿VRSKLVWLFDWHG￿￿%XW￿DSSHDUDQFHV￿FDQ￿EH￿GHFHSWLYH￿￿
DQG￿LQ￿WKLV￿FDVH￿,￿EHOLHYH￿WKDW￿WKH\￿DUH￿￿
:KDW￿ZRXOG￿EH￿UHTXLUHG￿LQ￿RUGHU￿IRU￿D￿FUHDWXUH￿WR￿WKLQN￿￿RI￿DQ￿H[SHULHQFH￿RI￿JUHHQ￿￿WKDW￿LW￿LV￿GLVWLQFW￿
IURP￿D￿FRQFXUUHQW￿H[SHULHQFH￿RI￿UHG"￿0RUH￿WKDQ￿LV￿UHTXLUHG￿IRU￿WKH￿FUHDWXUH￿WR￿WKLQN￿RI￿JUHHQ￿WKDW￿LW￿LV￿
GLVWLQFW￿ IURP￿ UHG￿￿SODLQO\￿￿ WKLV￿ ZRXOG￿QRW￿EH￿D￿+27￿DW￿DOO￿￿EXW￿UDWKHU￿D￿ ILUVW￿RUGHU WKRXJKW￿DERXW￿WKH￿
GLVWLQFWQHVV￿RI￿WZR￿SHUFHSWXDOO\￿SUHVHQWHG￿FRORXUV￿￿6R￿LI￿WKH￿VXEMHFW￿WKLQNV￿￿WKLV￿LV￿GLVWLQFW￿IURP￿WKDW￿￿DQG￿
WKLQNV￿VRPHWKLQJ￿KLJKHU￿RUGHU￿WKHUHE\￿￿VRPHWKLQJ￿PXVW￿PDNH￿LW￿WKH￿FDVH￿WKDW￿WKH￿UHOHYDQW￿WKLV￿DQG￿WKDW￿DUH￿
FRORXU￿H[SHULHQFHV￿DV￿RSSRVHG￿WR￿MXVW￿FRORXUV￿￿:KDW￿FRXOG￿WKLV￿EH"￿
7KHUH￿ZRXOG￿VHHP￿WR￿EH￿MXVW￿WZR￿SRVVLELOLWLHV￿￿(LWKHU￿￿RQ￿WKH￿RQH￿KDQG￿￿WKH￿WKLV￿DQG￿WKDW￿DUH￿SLFNHG￿
RXW￿DV￿H[SHULHQFHV￿E\￿YLUWXH￿RI￿WKH￿VXEMHFW￿GHSOR\LQJ￿￿ DW￿OHDVW￿FRYHUWO\￿￿ VRPH￿FRQFHSW￿RI￿H[SHULHQFH￿￿RU￿D￿
QHDU￿HTXLYDOHQW￿￿VXFK￿DV￿D￿FRQFHSW￿RI￿VHHPLQJ￿￿RU￿VHQVDWLRQ￿￿RU￿VRPH￿QDUURZHU￿YHUVLRQV￿WKHUHRI￿VXFK￿DV￿
VHHPLQJ￿FRORXU￿RU￿VHQVDWLRQ￿RI￿UHG￿￿￿7KLV￿ZRXOG￿EH￿OLNH￿WKH￿ILUVW￿RUGHU￿FDVH￿ZKHUH￿,￿HQWHUWDLQ￿WKH￿WKRXJKW￿￿
WKDW￿ LV￿ GDQJHURXV￿￿ LQ￿ IDFW￿ WKLQNLQJ￿ DERXW￿ D SDUWLFXODU￿ SHUFHSWXDOO\￿SUHVHQWHG￿ FDW￿￿ E\￿ YLUWXH￿ RI￿ D￿ FRYHUW￿
HPSOR\PHQW￿RI￿WKH￿FRQFHSW￿FDW￿￿RU￿DQLPDO￿￿RU￿OLYLQJ￿WKLQJ￿￿%XW￿WKLV￿ILUVW￿RSWLRQ￿MXVW￿UHWXUQV￿XV￿WR￿WKH￿YLHZ￿
WKDW￿ +27V￿ ￿DQG￿ VR￿ PHQWDO￿VWDWH￿ FRQVFLRXVQHVV￿￿ UHTXLUH￿ SRVVHVVLRQ￿ RI￿ FRQFHSWV￿ ZKLFK￿ LW ZRXOG￿ EH￿
LPSODXVLEOH￿WR￿DVFULEH￿WR￿PRVW￿VSHFLHV￿RI￿DQLPDO￿￿
2Q￿WKH￿RWKHU￿KDQG￿￿WKH￿VXEMHFW￿V￿LQGH[LFDO￿WKRXJKW￿DERXW￿WKHLU￿H[SHULHQFH￿PLJKW￿EH￿JURXQGHG￿LQ￿D￿
QRQ￿FRQFHSWXDO￿GLVFULPLQDWLRQ￿RI￿WKDW￿H[SHULHQFH￿DV￿VXFK￿￿:H￿PLJKW￿PRGHO￿WKLV￿RQ￿WKH￿VRUW￿RI￿ILUVW￿RUGHU￿
FDVH￿ZKHUH￿VRPHRQH￿￿ SHUKDSV￿D￿\RXQJ￿FKLOG￿￿ WKLQNV￿￿WKDW￿LV￿LQWHUHVWLQJ￿￿RI￿ZKDW￿LV￿LQ￿IDFW￿D￿FRORXUHG￿
PDUEOH￿￿ EXW￿ZLWKRXW￿SRVVHVVLQJ￿WKH￿FRQFHSWV￿PDUEOH￿￿VSKHUH￿￿RU￿HYHQ￿SK\VLFDO￿REMHFW￿￿ E\￿YLUWXH￿RI￿WKHLU￿
H[SHULHQFH￿SUHVHQWLQJ￿WKHP￿ZLWK￿D￿QRQ￿FRQFHSWXDO￿DUUD\￿RI￿VXUIDFHV￿DQG￿VKDSHV￿LQ￿VSDFH￿￿LQ￿ZKLFK￿WKH￿
PDUEOH￿LV￿SLFNHG￿RXW￿DV￿RQH￿UHJLRQ￿RI￿ILOOHG￿VSDFH￿DPRQJVW￿RWKHUV￿￿7DNLQJ￿WKLV￿VHFRQG￿RSWLRQ￿ZRXOG￿PRYH￿
XV￿￿LQ￿HIIHFW￿￿WR￿ZKDW￿'UHWVNH￿￿￿￿￿￿￿￿FDOOV￿D￿+LJKHU￿2UGHU￿([SHULHQFH￿￿+2(￿￿DFFRXQW￿RI￿FRQVFLRXVQHVV￿￿-XVW￿
VXFK￿D￿YLHZ￿KDV￿EHHQ￿UHFHQWO\￿GHIHQGHG￿E\￿/\FDQ￿￿￿￿￿￿￿￿￿IROORZLQJ￿$UPVWURQJ￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿*HQQDUR￿
KLPVHOI￿DOOHJHV￿￿ VXUHO\￿ZURQJO\￿￿ WKDW￿WKHUH￿LV￿QR￿UHDO￿GLVWLQFWLRQ￿EHWZHHQ￿+2(￿DQG￿+27￿DFFRXQWV￿￿￿
+RZ￿SODXVLEOH￿LV￿LW￿WKDW￿DQLPDOV￿PLJKW￿EH￿FDSDEOH￿RI￿+2(V"￿/\FDQ￿￿￿￿￿￿￿￿IDFHV￿WKLV￿TXHVWLRQ￿￿
DUJXLQJ￿WKDW￿+2(V￿PLJKW￿EH￿ZLGHVSUHDG￿LQ￿WKH￿DQLPDO￿NLQJGRP￿￿SHUKDSV￿VHUYLQJ￿WR￿LQWHJUDWH￿WKH￿DQLPDO￿V￿
H[SHULHQFHV￿IRU￿SXUSRVHV￿RI￿PRUH￿HIILFLHQW￿EHKDYLRXU￿FRQWURO￿￿%XW￿D￿QXPEHU￿RI￿WKLQJV￿JR￿ZURQJ￿KHUH￿2QH￿LV￿
WKDW￿/\FDQ￿VHULRXVO\￿XQGHUHVWLPDWHV￿WKH￿FRPSXWDWLRQDO￿FRPSOH[LW\￿UHTXLUHG￿E\￿VXFK￿LQWHUQDO￿PRQLWRUV￿￿,Q￿
RUGHU￿WR￿SHUFHLYH￿DQ￿H[SHULHQFH￿￿WKH￿RUJDQLVP￿ZRXOG￿KDYH￿WR￿KDYH￿WKH￿PHFKDQLVPV￿WR￿JHQHUDWH￿D￿VHW￿RI￿
LQWHUQDO￿UHSUHVHQWDWLRQV￿ZLWK￿WKH￿FRQWHQW￿￿DOEHLW￿QRQ￿FRQFHSWXDO￿￿RI￿WKDW￿H[SHULHQFH￿￿)RU￿UHPHPEHU￿WKDW￿ERWK￿
+27￿ DQG￿ +2(￿ DFFRXQWV￿ DUH￿ LQ￿ WKH￿ EXVLQHVV￿ RI￿ H[SODLQLQJ￿ KRZ￿ LW￿ LV￿ WKDW￿ RQH￿ DVSHFW￿ RI￿ VRPHRQH￿V￿
H[SHULHQFHV￿ ￿H￿J￿￿ RI￿ PRYHPHQW￿￿ FDQ￿ EH￿ FRQVFLRXV￿ ZKLOH￿ DQRWKHU￿ DVSHFW￿ ￿H￿J￿￿ RI￿ FRORXU￿￿ FDQ￿ EH￿ QRQ￿
FRQVFLRXV￿￿6R￿LQ￿HDFK￿FDVH￿D￿+2(￿ZRXOG￿KDYH￿WR￿EH￿FRQVWUXFWHG￿ZKLFK￿UHSUHVHQWV￿MXVW￿WKRVH￿DVSHFWV￿￿LQ￿DOO￿
RI￿WKHLU￿ULFKQHVV￿DQG￿GHWDLO￿￿%XW￿ZKHQ￿RQH￿UHIOHFWV￿RQ￿WKH￿LPPHQVH￿FRPSXWDWLRQDO￿UHVRXUFHV￿ZKLFK￿DUH￿
GHYRWHG￿WR￿SHUFHSWXDO￿SURFHVVLQJ￿LQ￿PRVW￿RUJDQLVPV￿￿LW￿EHFRPHV￿YHU\￿LPSODXVLEOH￿WKDW￿VXFK￿FRPSOH[LW\￿
VKRXOG￿EH￿UHSOLFDWHG￿￿WR￿DQ\￿VLJQLILFDQW￿GHJUHH￿￿LQ￿JHQHUDWLQJ￿+2(V￿￿￿,W￿LV￿RQH￿RI￿WKH￿JUHDW￿DGYDQWDJHV￿RI￿
+27￿WKHRULHV￿RYHU￿+2(￿WKHRULHV￿WKDW￿WKH\￿UHTXLUH￿QR￿VXFK￿FRPSOH[LW\￿￿7KH\￿MXVW￿UHTXLUH￿WKH￿VXEMHFW￿WR￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
SRVVHVV￿FRQFHSWV￿RI￿H[SHULHQFH￿￿WR￿EH￿GHSOR\HG￿LQ￿UHVSRQVH￿WR￿WKH￿YHU\￿VDPH￿VWDWHV￿ZKLFK￿UHSUHVHQW￿WKH￿
ZRUOG￿WR￿XV￿DQG￿ZKLFK￿JURXQG￿RXU￿ILUVW￿RUGHU￿WKRXJKWV￿DERXW￿WKDW￿ZRUOG￿￿6HH￿P\￿￿￿￿￿￿￿FKV￿￿￿￿DQG￿￿￿￿￿
/\FDQ￿DOVR￿JRHV￿ZURQJ￿￿VXUHO\￿￿LQ￿KLV￿FKDUDFWHULVDWLRQ￿RI￿ZKDW￿+2(V￿DUH￿IRU￿￿DQG￿VR￿￿LPSOLFLWO\￿￿LQ￿
KLV￿ DFFRXQW￿ RI￿ ZKDW￿ ZRXOG￿ KDYH￿ OHG￿ WKHP￿ WR￿ HYROYH￿￿￿ )RU￿ WKHUH￿ LV￿ QR￿ UHDVRQ￿ WR￿ WKLQN￿ WKDW￿ SHUFHSWXDO￿
LQWHJUDWLRQ￿ ￿ WKDW￿ LV￿￿ ILUVW￿RUGHU￿ LQWHJUDWLRQ￿ RI￿ GLIIHUHQW￿ UHSUHVHQWDWLRQV￿ RI￿ RQH￿V￿ HQYLURQPHQW￿ ￿ HLWKHU￿
UHTXLUHV￿￿RU￿FRXOG￿EH￿HIIHFWHG￿E\￿￿VHFRQG￿RUGHU￿SURFHVVLQJ￿￿6R￿IDU￿DV￿,￿DP￿DZDUH￿￿QR￿FRJQLWLYH￿VFLHQWLVW￿
ZRUNLQJ￿RQ￿WKH￿VR￿FDOOHG￿￿ELQGLQJ￿SUREOHP￿￿￿WKH￿SUREOHP￿RI￿H[SODLQLQJ￿KRZ￿UHSUHVHQWDWLRQV￿RI￿REMHFWV￿DQG￿
UHSUHVHQWDWLRQV￿RI￿FRORXU￿￿VD\￿￿JHW￿ERXQG￿WRJHWKHU￿LQWR￿D￿UHSUHVHQWDWLRQ￿RI￿DQ￿REMHFW￿SRVVHVVLQJ￿D￿FRORXU￿￿
EHOLHYHV￿WKDW￿VHFRQG￿RUGHU￿SURFHVVLQJ￿SOD\V￿DQ\￿SDUW￿LQ￿WKH￿SURFHVV￿￿
1RWLFH￿WKDW￿LW￿LV￿FHUWDLQO\￿QRW￿HQRXJK￿￿IRU￿D￿UHSUHVHQWDWLRQ￿WR￿FRXQW￿DV￿D￿+2(￿￿WKDW￿LW￿VKRXOG￿RFFXU￿
GRZQ￿VWUHDP￿RI￿￿DQG￿EH￿GLIIHUHQWLDOO\￿FDXVHG￿E\￿￿D￿ILUVW￿RUGHU￿H[SHULHQFH￿￿6R￿WKH￿PHUH￿H[LVWHQFH￿RI￿GLIIHUHQW￿
VWDJHV￿DQG￿OHYHOV￿RI￿SHUFHSWXDO￿SURFHVVLQJ￿LV￿QRW￿HQRXJK￿WR￿HVWDEOLVK￿WKH￿SUHVHQFH￿RI￿+2(V￿￿5DWKHU￿￿WKRVH￿
ODWHU￿UHSUHVHQWDWLRQV￿ZRXOG￿KDYH￿WR￿KDYH￿DQ￿DSSURSULDWH￿FRJQLWLYH￿UROH￿￿ ILJXULQJ￿LQ￿LQIHUHQFHV￿RU￿JURXQGLQJ￿
MXGJHPHQWV￿LQ￿D￿PDQQHU￿GLVWLQFWLYH￿RI￿VHFRQG￿RUGHU￿UHSUHVHQWDWLRQV￿￿:KDW￿FRXOG￿WKLV￿FRJQLWLYH￿UROH￿SRVVLEO\￿
EH"￿,W￿LV￿YHU\￿KDUG￿WR￿VHH￿DQ\￿RWKHU￿DOWHUQDWLYH￿WKDQ￿WKDW￿WKH￿UHSUHVHQWDWLRQV￿LQ￿TXHVWLRQ￿ZRXOG￿QHHG￿WR￿EH￿
DEOH￿WR￿JURXQG￿MXGJHPHQWV￿RI￿DSSHDUDQFH￿￿RU￿RI￿VHHPLQJ￿￿KHOSLQJ￿WKH￿RUJDQLVP￿WR￿QHJRWLDWH￿WKH￿GLVWLQFWLRQ￿
EHWZHHQ￿DSSHDUDQFH￿DQG￿UHDOLW\￿￿%XW￿WKDW￿WKHQ￿UHWXUQV￿XV￿WR￿WKH￿LGHD￿WKDW￿DQ\￿RUJDQLVP￿FDSDEOH￿RI￿FRQVFLRXV￿
PHQWDO￿VWDWHV￿ZRXOG￿QHHG￿WR￿SRVVHVV￿FRQFHSWV￿RI￿H[SHULHQFH￿￿￿6HH￿P\￿￿￿￿￿￿￿FK￿￿￿￿￿￿
,￿FRQFOXGH￿WKDW￿*HQQDUR￿KDV￿IDLOHG￿WR￿PRWLYDWH￿KLV￿DPHQGPHQW￿WR￿5RVHQWKDO￿V￿+27￿DFFRXQW￿￿QRU￿
KDV￿KH￿VXFFHHGHG￿LQ￿VKRZLQJ￿WKDW￿+27V￿￿DQG￿KHQFH￿FRQVFLRXV￿PHQWDO￿VWDWHV￿￿DUH￿SRVVHVVHG￿E\￿DQ\￿FUHDWXUHV￿
EHVLGHV￿RXUVHOYHV￿DQG￿SHUKDSV￿WKH￿RWKHU￿JUHDW￿DSHV￿￿￿,Q￿IDFW￿￿WKH￿UHDO￿FRPSHWLWLRQ￿IRU￿5RVHQWKDO￿V￿+27￿
WKHRU\￿FRPHV￿￿,￿EHOLHYH￿￿IURP￿D￿GLVSRVLWLRQDOLVW￿DOWHUQDWLYH￿￿DFFRUGLQJ￿WR￿ZKLFK￿FRQVFLRXV￿VWDWHV￿DUH￿QRW￿
QHFHVVDULO\￿WKRVH￿ZKLFK￿DFWXDOO\￿FDXVH￿D￿+27￿DERXW￿WKHPVHOYHV￿￿EXW￿WKRVH￿ZKLFK￿ILJXUH￿EULHIO\￿LQ￿D￿VSHFLDO￿
SXUSRVH￿VKRUW￿WHUP￿PHPRU\￿VWRUH￿ZKRVH￿IXQFWLRQ￿LV￿￿LQWHU￿DOLD￿￿WR￿PDNH￿LWV￿FRQWHQWV￿DYDLODEOH￿WR￿+27V￿￿6HH￿
P\￿￿￿￿￿￿￿FKV￿￿￿￿DQG￿￿￿￿￿
$FNQRZOHGJHPHQW
,￿DP￿JUDWHIXO￿WR￿7RP￿'LFNLQV￿DQG￿6XVDQ￿*UDQJHU￿IRU￿WKHLU￿FRPPHQWV￿RQ￿DQ￿HDUOLHU￿GUDIW￿
5HIHUHQFHV
$UPVWURQJ￿￿'￿￿￿￿￿￿￿￿$￿0DWHULDOLVW￿7KHRU\￿RI￿WKH￿0LQG￿￿/RQGRQ￿￿5RXWOHGJH￿￿
$UPVWURQJ￿￿'￿￿￿￿￿￿￿￿￿&RQVFLRXVQHVV￿DQG￿FDXVDOLW\￿￿￿,Q￿'￿￿$UPVWURQJ￿DQG￿1￿￿0DOFROP￿￿&RQVFLRXVQHVV￿DQG￿
&DXVDOLW\￿￿2[IRUG￿￿%ODFNZHOO￿￿
&DUUXWKHUV￿￿ 3￿￿ ￿￿￿￿￿￿ /DQJXDJH￿￿ 7KRXJKW￿ DQG￿ &RQVFLRXVQHVV￿￿ DQ￿ HVVD\￿ LQ￿ SKLORVRSKLFDO￿ SV\FKRORJ\￿￿
&DPEULGJH￿￿&DPEULGJH￿8QLYHUVLW\￿3UHVV￿￿
'UHWVNH￿￿)￿￿￿￿￿￿￿￿1DWXUDOL]LQJ￿WKH￿0LQG￿ &DPEULGJH￿￿0$￿￿0,7￿3UHVV￿￿
/\FDQ￿￿:￿￿￿￿￿￿￿￿&RQVFLRXVQHVV￿DQG￿([SHULHQFH￿￿&DPEULGJH￿￿0$￿￿0,7￿3UHVV￿￿
3RYLQHOOL￿￿'￿￿￿￿￿￿￿￿￿&KLPSDQ]HH￿WKHRU\￿RI￿PLQG"￿￿,Q￿3￿￿&DUUXWKHUV￿DQG￿3￿￿.￿￿6PLWK￿￿HGV￿￿￿￿7KHRULHV￿RI￿
7KHRULHV￿RI￿0LQG￿￿￿￿￿￿￿￿￿￿￿&DPEULGJH￿￿&DPEULGJH￿8QLYHUVLW\￿3UHVV￿￿
5RVHQWKDO￿￿'￿￿￿￿￿￿￿￿￿7ZR￿FRQFHSWV￿RI￿FRQVFLRXVQHVV￿￿￿3KLORVRSKLFDO￿6WXGLHV￿￿￿￿￿￿￿￿￿￿￿￿￿￿￿
5RVHQWKDO￿￿'￿￿￿￿￿￿￿￿￿7KLQNLQJ￿WKDW￿RQH￿WKLQNV￿￿￿,Q￿0￿￿'DYLHV￿DQG￿*￿￿+XPSKUH\V￿￿HGV￿￿￿￿&RQVFLRXVQHVV￿￿￿￿￿￿
￿￿￿￿￿2[IRUG￿￿%ODFNZHOO￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
&RQIHUHQFH￿5HSRUW￿RQ￿5LFKDUG￿%\UQH￿V￿SDSHU￿￿2ULJLQV￿RI￿PLQG￿￿8VLQJ￿WKH￿
SULPDWH￿RUGHU￿WR￿WUDFH￿WKH￿HDUO\ HYROXWLRQ￿RI￿FRJQLWLRQ￿￿
7KRPDV￿(￿￿'LFNLQV
'HSW￿￿RI￿+XPDQ￿&RPPXQLFDWLRQ￿6FLHQFHV
8QLYHUVLW\￿RI￿6KHIILHOG
5LFKDUG￿%\UQH￿￿RI￿WKH￿8QLYHUVLW\￿RI￿6W￿￿$QGUHZV￿￿JDYH￿WKH￿%ULWLVK￿3V\FKRORJLFDO￿6RFLHW\￿%RRN￿$ZDUG￿
/HFWXUH￿LQ￿/RQGRQ￿RQ￿WKH￿￿￿￿'HFHPEHU￿￿￿￿￿￿￿%\UQH￿ZRQ￿WKH￿DZDUG￿IRU￿KLV￿ERRN￿￿7KH￿7KLQNLQJ￿$SH￿￿
(YROXWLRQDU\￿ 2ULJLQV￿ RI￿ ,QWHOOLJHQFH￿￿ ￿￿￿￿￿￿￿ 2[IRUG￿ 8QLYHUVLW\￿ 3UHVV￿￿￿ /LNH￿ WKH￿ ERRN￿ WKH￿ WDON￿ ZDV￿
VXFFLQFWO\￿RUJDQLVHG￿￿FRJHQW￿DQG￿YHU\￿ZHOO￿GHOLYHUHG￿￿+HUH￿LV￿WKH￿FRUH￿RI￿%\UQH￿V￿WKHVLV￿￿
%\UQH￿ RSHQHG￿ ZLWK￿ WZR￿ TXHVWLRQV￿ ￿ZK\￿ VWXG\￿ SULPDWHV￿ DV￿ D￿ SV\FKRORJLVW"￿￿ DQG￿ ￿KRZ￿ GLG￿
LQWHOOLJHQFH￿DULVH"￿￿+H￿DUJXHG￿WKDW￿WKH￿ODWWHU￿TXHVWLRQ￿ZDV￿RIWHQ￿WKRXJKW￿RQO\￿WR￿OHDG￿WR￿VSHFXODWLYH￿DQVZHUV￿￿
+RZHYHU￿￿ZKHQ￿VXFK￿HQTXLU\￿LV￿FRPELQHG￿ZLWK￿FRPSDUDWLYH￿ZRUN￿RQ￿SULPDWHV￿￿VSHFXODWLRQ￿EHFRPHV￿KRQHVW￿
WKHRU\￿￿
$V￿WKH￿RSHQLQJ￿TXHVWLRQV￿LQGLFDWH￿WKHUH￿DUH￿WZR￿GLVWLQFW￿VWDJHV￿WR￿XQGHUVWDQGLQJ￿WKH￿RULJLQV￿RI￿
PLQG￿￿)LUVW￿￿ZH￿QHHG￿WR￿WUDFH￿DFWXDO￿DQFHVWRUV￿￿DQG￿VHFRQG￿ZH￿XVH￿EHKDYLRXUDO￿GDWD￿IURP￿UHODWHG￿VSHFLHV￿￿
:KHQ￿ZH￿ORRN￿DW￿GDWD￿IURP￿WKH￿VHFRQG￿VWDJH￿ZH￿DUH￿ERXQG￿WR￿QRWLFH￿IRXU￿
￿￿ 0RQNH\V￿DQG￿*UHDW￿$SHV￿VKRZ￿PRUH￿FRPSOH[￿EHKDYLRXU￿WKDQ￿PRVW￿PDPPDOV￿￿
￿￿ 7KLV￿DSSHDUV￿WR￿EH￿FDXVHG￿E\￿D￿UHODWLYHO\￿HQODUJHG￿QHRFRUWH[￿WKDW￿SRVVLEO\￿DOORZV￿UDSLG￿OHDUQLQJ￿￿
￿￿ *UHDW￿$SHV￿VKRZ￿XQGHUVWDQGLQJ￿RI￿PHFKDQLVP￿￿
￿￿ 7KLV￿LV￿SRWHQWLDOO\￿FDXVHG￿E\￿WKH￿SRVVHVVLRQ￿RI￿UHSUHVHQWDWLRQDO￿DELOLWLHV￿
%\UQH￿GLVFXVVHG￿WKH￿VRFLDO￿DOOLDQFHV￿IRXQG￿LQ￿PRQNH\V￿DQG￿DSHV￿￿DQG￿KRZ￿WKH\￿DUH￿PDLQWDLQHG￿WKURXJK￿
PHFKDQLVPV￿VXFK￿DV￿VRFLDO￿JURRPLQJ￿￿*LYHQ￿WKDW￿WKHUH￿LV￿FRPSOH[￿VRFLDO VWUXFWXUH￿D￿FHUWDLQ￿DPRXQW￿RI￿
VRFLDO￿NQRZOHGJH￿PLJKW￿EH￿SUHGLFWHG￿DQG￿ZRUN￿RQ￿WDFWLFDO￿GHFHSWLRQ￿￿DPRQJVW￿RWKHU￿WKLQJV￿VHHPV￿WR￿SURYLGH￿
HYLGHQFH￿RI￿VXFK￿NQRZOHGJH￿￿DQG￿LWV￿PDQLSXODWLRQ￿￿:KDW￿LV￿PRUH￿￿WDFWLFDO￿GHFHSWLRQ￿DSSHDUV￿WR￿EH￿D￿VSHFLHV￿
ZLGH￿WUDLW￿ZLWKLQ￿PRQNH\V￿DQG￿DSHV￿DQG￿WKH\￿DUH￿TXLFNHU￿WR￿OHDUQ￿VRFLDOO\￿UHOHYDQW￿LQIRUPDWLRQ￿WKDQ￿RWKHU￿
VSHFLHV￿￿
7KHUH￿LV￿D￿JRRG￿H[DPSOH￿RI￿WDFWLFDO￿GHFHSWLRQ￿LQ￿%\UQH￿V￿ERRN￿￿￿￿￿￿￿￿￿￿￿￿￿+H￿GHVFULEHV￿KRZ￿D￿
\RXQJ￿EDERRQ￿￿RQ￿FRPLQJ￿DFURVV￿DQ￿DGXOW￿EDERRQ￿ZKR￿KDG￿MXVWH[KXPHG￿D￿URRW￿WR￿HDW￿￿OHW￿RXW￿D￿VFUHDP￿￿7KLV￿
VFUHDP￿DOHUWHG￿WKH￿\RXQJ￿EDERRQ￿V￿PRWKHU￿￿ZKR￿RXWUDQNHG￿WKH￿DGXOW￿￿7KH￿PRWKHU￿UXVKHG￿RYHU￿￿WRRN￿LQ￿WKH￿
VFHQH￿RI￿WKH￿DGXOW￿￿WKH￿URRW￿DQG￿WKH￿VHHPLQJO\￿GLVWUHVVHG￿\RXQJ￿DQLPDO￿DQG￿FKDVHG￿WKH￿DGXOW￿RII￿￿0HDQZKLOH
WKH￿\RXQJ￿EDERRQ￿DWH￿WKH￿URRW￿￿,W￿VHHPV￿WKH￿\RXQJ￿EDERRQ￿NQHZ￿ZKDW￿WKH￿VFHQH￿KH￿KDG￿FUHDWHG￿ZRXOG￿ORRN￿
OLNH￿WR￿KLV￿PRWKHU￿DQG￿KRZ￿LW￿ZRXOG￿EH￿LQWHUSUHWHG￿￿:KDW￿LV￿PRUH￿￿KH￿ZDV￿DZDUH￿HQRXJK￿RI￿VRFLDO￿UDQNLQJ￿LQ￿
KLV￿JURXS￿WR￿XVH￿LW￿WR￿KLV￿DGYDQWDJH￿￿$OO￿RI￿WKLV￿SRLQWV￿WR￿D￿EUDLQ￿VSHFLILFDOO\￿￿GHVLJQHG￿￿E\￿HYROXWLRQDU\￿
PHFKDQLVPV￿IRU￿JURXS￿OLYLQJ￿￿$V￿LQGLFDWHG￿DERYH￿WKH￿DUHD￿RI￿PRVW￿LQWHUHVW￿LQ￿WHUPV￿RI￿EUDLQ￿GHVLJQ￿LV￿WKH￿
QHRFRUWH[￿￿
$W￿WKLV￿SRLQW￿5RELQ￿'XQEDU￿V￿￿￿￿￿UHFHQW￿ZRUN￿VKRZLQJ￿D￿SRVLWLYH￿FRUUHODWLRQ EHWZHHQ￿QHRFRUWLFDO￿
UDWLR￿￿WKH￿UDWLR￿RI￿QHRFRUWLFDO￿YROXPH￿WR￿ZKROH￿EUDLQ￿YROXPH￿￿DQG￿VRFLDO￿JURXS￿VL]H￿ZDV￿FLWHG￿￿%\UQH￿DUJXHG￿
WKDW￿JURXS￿VL]H￿LV￿DQ￿LQGLUHFW￿PHDVXUH￿RI￿VRFLDO￿FRPSOH[LW\￿￿)XUWKHUPRUH￿￿KH￿KDV￿IRXQG￿D￿JRRG￿SRVLWLYH￿
FRUUHODWLRQ￿EHWZHHQ￿QHRFRUWLFDO￿UDWLR￿DQG￿WKH￿IUHTXHQF\￿RI￿RFFXUUHQFH￿RI￿WDFWLFDO￿GHFHSWLRQ￿￿6R￿LQFUHDVH￿LQ￿
QHRFRUWLFDO￿UDWLR￿PLJKW￿DOORZ￿IRU￿WKHVH￿VRFLDO￿DELOLWLHV￿￿%\UQH￿UXOHG￿WKH￿SRVVLELOLW\￿RI￿WULDO￿DQG￿HUURU￿OHDUQLQJ￿
RI￿ WDFWLFDO￿ GHFHSWLRQ￿ RXW￿ EHFDXVH￿ LW￿ LV￿ XQOLNHO\￿ WKDW￿ WKHUH￿ ZRXOG￿ HYHU￿ EH￿ HQRXJK￿ WULDOV￿ LQ￿ ￿UHDO￿ ZRUOG￿
VFHQDULRV￿￿￿￿￿ VHH￿FRPPHQW￿DW￿HQG￿
6RFLDO￿DELOLWLHV￿DVLGH￿%\UQH￿DOVR￿GHVFULEHG￿GLIIHUHQFHV￿EHWZHHQ￿WKH￿WZR￿EURDG￿SULPDWH￿JURXSLQJV￿￿
*UHDW￿$SHV￿DSSHDU￿WR￿XQGHUVWDQG￿PHFKDQLVPV￿DQG￿WRROV￿EHWWHU￿WKDQ￿0RQNH\V￿￿0RQNH\V￿GR￿VHHP￿WR￿OHDUQ￿
WKHVH￿VNLOOV￿E\￿WULDO￿DQG￿HUURU￿IRU￿HDFK￿QHZ￿LQVWDQFH￿RI￿D￿WRRO￿WKDW￿WKH\￿HQFRXQWHU￿￿ HYHQ￿LI￿WKH￿WRRO￿UHPDLQV￿
FRQVWDQW￿RYHU￿PDQ\￿WDVNV￿￿&KLPSV￿￿IRU￿LQVWDQFH￿￿DSSHDU￿WR￿XQGHUVWDQG￿WKH￿XWLOLW\￿RI￿D￿WRRO￿DQG￿JHQHUDOLVH￿LW￿
DFURVV￿LQVWDQFHV￿￿:KDW￿LV￿PRUH￿WKH\￿DSSHDU￿WR￿SODQ￿￿*RULOODV￿FDQ￿GR￿WKLV￿WRR￿DQG￿DOVR￿SHUIRUP￿FRPSOH[￿DQG￿
GLUHFWHG￿VHULHV￿RI￿DFWLRQV￿LQ￿RUGHU￿WR￿GHDO￿ZLWK￿YDULRXV￿SODQW￿GHIHQFHV￿ZKHQ￿SUHSDULQJ￿WKHLU￿IRRG￿￿,QGHHG￿￿
%\UQH￿VKRZHG￿D￿IORZ￿GLDJUDP￿WKDW￿GHWDLOHG￿WKH￿VWDJHV￿RI￿D￿*RULOOD￿VWULSSLQJ￿GRZQ￿D￿SODQW￿FRYHUHG￿LQ￿WKRUQV￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
ZKHUHE\￿WKH￿*RULOOD￿KHOG￿WKH￿SODQW￿LQ￿VSHFLILF￿ZD\V￿LQ￿RUGHU￿QRW￿WR￿HQFRXQWHU￿WKH￿WKRUQV￿DW￿WKHLU￿IXQFWLRQDO￿
DQJOH￿￿7KLV￿GLDJUDP￿KDG￿DOO￿ WKH￿IHDWXUHV￿RQH￿ ZRXOG￿H[SHFW￿RI￿ D￿V\VWHPDWLF￿ KXPDQ￿EHKDYLRXU￿￿,Q￿VKRUW
&KLPSV￿ DQG￿ *RULOODV￿ DUH￿ DEOH￿ WR￿ EXLOG￿ XS￿ KLHUDUFKLFDO￿ VWUXFWXUHG￿ URXWLQHV￿ XVLQJ￿ RQH￿ SURJUDP￿ DV￿ DQ￿
HPEHGGHG￿VXEURXWLQH￿LQ￿DQRWKHU￿￿,Q￿KXPDQV￿ZH￿FDOO￿WKLV￿RUGHU￿RI￿EHKDYLRXU￿SODQQHG￿￿%\UQH￿V￿ELJ￿FODLP￿LV￿
WKDW￿WKLV￿VRUW￿RI￿EHKDYLRXU￿PXVW￿EH￿EDVHG￿XSRQ￿PHQWDO UHSUHVHQWDWLRQ￿￿
7KH￿UHSUHVHQWDWLRQDO￿DELOLWLHV￿SURSRVHG￿IRU￿SODQQLQJ￿W\SH￿EHKDYLRXUV￿DUH￿QRW￿RI￿WKH￿VDPH￿RUGHU￿DV￿
VRFLDO￿NQRZOHGJH￿￿DQG￿PD\￿QRW￿EH￿FDXVHG￿E\￿LQFUHDVHG￿QHRFRUWLFDO￿UDWLR￿DV￿VRPH￿*UHDW￿$SHV￿KDYH￿D￿VPDOOHU￿
QHRFRUWLFDO￿ UDWLR￿ WKDQ￿ VRPH￿ PRQNH\V￿￿ ￿7KLV￿ UDLVHV￿ WZR￿ SRLQWV￿￿ ILUVW￿￿ ZKDW￿ LV￿ WKH￿ QDWXUH￿ RI￿ PHQWDO￿
UHSUHVHQWDWLRQ￿WKDW￿%\UQH￿LV￿SURSRVLQJ"￿6RFLDO￿NQRZOHGJH￿KDV￿WR￿EH￿D IRUP￿RI￿PHQWDO￿UHSUHVHQWDWLRQ￿￿\HW￿
%\UQH￿LV￿ NHHQ￿WR￿VHH￿LW￿DV￿FRJQLWLYHO\￿GLIIHUHQW￿ IURP￿ UHSUHVHQWDWLRQ￿ XVHG￿LQ￿ PRUH￿￿DEVWUDFWHG￿￿RII￿OLQH￿
SURFHVVLQJ￿￿6HFRQG￿￿WKHUH￿LV￿DQ￿LQGLFDWLRQ￿KHUH￿RI￿GRPDLQ￿VSHFLILF￿FRJQLWLYH￿RUJDQLVDWLRQ￿ZKLFK￿LV￿YHU\￿
PXFK￿LQ￿OLQH￿ZLWK￿WKH￿HYROXWLRQDU\￿VSHFXODWLRQV￿RI￿/HGD￿&RVPLGHV￿DQG￿-RKQ￿7RRE\￿￿￿￿￿￿6XFK￿DUFKLWHFWXUH￿
ZRXOG￿ LPSO\￿ VSHFLILF￿ FRPSXWDWLRQDO GLIIHUHQFHV￿ EHWZHHQ￿ GLIIHUHQW￿ V\VWHPV￿￿ QRW￿ PHUHO\￿ TXDOLWDWLYH￿
GLIIHUHQFHV￿EHWZHHQ￿DFWXDO￿UHSUHVHQWDWLRQV￿￿￿1RQH￿WKH￿OHVV￿￿DOO￿*UHDW￿$SHV￿KDYH￿EUDLQV￿DEVROXWHO\￿ODUJHU￿
WKDQ￿DQ\￿PRQNH\V￿DQG￿WKLV￿PD\￿EH￿WKH￿NH\￿WR￿WKLV￿RUGHU￿RI￿UHSUHVHQWDWLRQ￿￿,I￿WKLV￿LV￿VR￿%\UQH￿WDQWDOLVLQJO\￿
VXJJHVWHG￿WKDW￿ZH￿FRXOG￿DVVXPH￿VXFK￿DELOLWLHV￿LQ￿￿IRU￿LQVWDQFH￿￿ZKDOHV￿￿
%\UQH￿HQGHG￿KLV￿WDON￿ZLWK￿VRPH￿SXWDWLYH￿WLPHVFDOHV￿IRU￿WKH￿RQVHW￿RI￿UHSUHVHQWDWLRQDO￿DELOLWLHV￿￿7KH￿
FRPPRQ￿DQFHVWRU￿RI￿DOO￿PRQNH\V￿DQG￿DSHV￿ZDV￿H[WDQW￿FLUFD￿￿￿￿PLOOLRQ￿\HDUV￿DJR￿￿P\D￿￿￿7KH￿ILUVW￿SULPDWHV￿
ZHUH￿WR￿EH￿IRXQG￿FLUFD￿￿￿￿P\D￿￿6R￿SULPDWH￿EUDLQV￿REYLRXVO\￿EHJDQ￿WR￿HQODUJH￿EHWZHHQ￿￿￿￿DQG￿￿￿￿P\D￿GXH￿
WR￿ WKH￿ SUREDEOH￿ VHOHFWLYH￿ SUHVVXUH￿ RI￿ LQFUHDVHV￿ LQ￿ JURXS￿ VL]H￿ ZKLFK￿ LQ￿ WXUQ￿ PLJKW￿ EH￿ GXH￿ WR￿ YDULRXV￿
HFRORJLFDO￿￿%\￿￿￿￿P\D￿PHQWDO￿UHSUHVHQWDWLRQ￿LV￿OLNHO\￿WR￿KDYH￿HQWHUHG￿WKH￿HTXDWLRQ￿￿DV￿WKLV￿LV￿ZKHQ￿WKH￿
FRPPRQ￿DQFHVWRU￿IRU￿DOO￿*UHDW￿$SHV￿ZDV￿WR￿EH￿IRXQG￿￿%XW￿ZKDW￿FRXOG￿EH￿WKH￿SRVVLEOH￿VHOHFWLYH￿SUHVVXUH￿IRU￿
UHSUHVHQWDWLRQ￿LQ￿DSHV"￿%\UQH￿VSHFXODWHG￿WKDW￿FRPSHWLWLRQ￿ZLWK￿0RQNH\￿ JURXSV￿￿ZKR￿DUH￿EHWWHU￿DEOH￿WR￿
GLJHVW￿XQULSH￿IUXLW￿DQG￿FDQ￿WKXV￿FOHDQ￿XS￿RQ￿PDQ\￿IRRG￿VRXUFHV￿￿PLJKW￿OHDG￿WR￿FHUWDLQ￿FRJQLWLYH￿DELOLWLHV￿
EHLQJ￿VHOHFWHG￿IRU￿LI￿WKH\￿KHOS￿LQ￿PDNLQJ￿DYDLODEOH￿VRXUFHV￿RI￿QRXULVKPHQW￿WKDW￿0RQNH\V￿DUH￿QRW￿SULY\￿WR￿￿
2EYLRXVO\￿VXFK￿D￿EULHI￿RYHUYLHZ￿RI￿D￿WDON￿FDQQRW￿GR￿LW￿MXVWLFH￿EXW￿,￿KRSH￿WKDW￿,￿KDYH￿JLYHQ￿\RX￿WKH￿
VHQVH￿ RI￿ %\UQH￿V￿ DSSURDFK￿￿ 7KH￿ JRRG￿ ELRORJLFDO￿ WKLQNLQJ￿ WKDW￿ PRWLYDWHV￿ QRW￿ RQO\￿ WKLV￿OHFWXUH￿ EXW￿ DOVR￿
%\UQH￿V￿ERRN￿LV￿D￿SOHDVXUH￿WR￿DEVRUE￿￿0RUH￿WKDQ￿WKLV￿LW LV￿JRRG￿WR￿VHH￿HYROXWLRQDU\￿DSSURDFKHV￿WR￿ERWK￿
IXQFWLRQDO￿DQG￿FDXVDO￿H[SODQDWLRQ￿LQ￿WKH￿EHKDYLRXUDO￿VFLHQFHV￿EHLQJ￿JLYHQ￿VHULRXV￿WKRXJKW￿￿
5LFKDUG￿%\UQH￿ZULWHV￿LQ￿UHVSRQVH￿
7KLV￿LV￿LQ￿IDFW￿D￿PLVXQGHUVWDQGLQJ￿￿DQG￿WKH￿H[DFW￿UHYHUVH￿LV￿WKH￿FDVH￿￿7KH￿YDVW￿PDMRULW\￿RI￿UHFRUGV￿RI￿WDFWLFDO￿
GHFHSWLRQ￿DUH￿PRVW￿OLNHO\￿WR￿KDYH￿EHHQ￿OHDUQW￿E\￿WULDO￿DQG￿HUURU￿￿7KLV￿UHIOHFWV￿WKH￿DELOLW\￿RI￿ODUJH￿EUDLQHG￿
PRQNH\V￿DQG￿DSHV￿WR￿OHDUQ￿UDSLGO\￿￿HVSHFLDOO\￿LQ￿VRFLDO￿VLWXDWLRQV￿￿7KH￿LGHD￿￿WKDW￿D￿WDFWLF￿WKDW￿IXQFWLRQV￿E\￿
FRQIXVLQJ￿ RU￿ PLVOHDGLQJ￿ D￿ FRQVSHFLILF￿ PXVW￿ KDYH￿ EHHQ￿ LQWHQGHG￿ WR￿ FRQIXVH￿ RU￿ PLVOHDG￿￿ LV￿ D￿ FRPPRQ￿
PLVXQGHUVWDQGLQJ￿￿7KH￿IDFW￿WKDW￿OHDUQLQJ￿ZLWKRXW￿XQGHUVWDQGLQJ￿LV￿D￿OLNHO\￿PHFKDQLVP￿RI￿DFTXLVLWLRQ￿KDV￿
EHHQ￿HPSKDVLVHG￿UHSHDWHGO\￿LQ￿P\￿SXEOLFDWLRQV￿VLQFH￿￿￿￿￿￿￿VR￿LW￿PD\￿EH￿WKDW￿KXPDQV￿DUH￿LQ￿VRPH￿ZD\￿SUH￿
DGDSWHG￿WR￿PLVFRQVWUXH￿WKHVH￿VLWXDWLRQV￿￿
5HIHUHQFHV
'XQEDU￿￿5￿,￿0￿￿￿￿￿￿￿￿￿*URRPLQJ￿￿*RVVLS￿DQG￿WKH￿(YROXWLRQ￿RI￿/DQJXDJH￿￿)DEHU￿DQG￿)DEHU￿￿
%DUNRZ￿￿-￿￿￿&RVPLGHV￿￿/￿￿DQG￿7RRE\￿￿-￿￿￿￿￿￿￿￿￿7KH￿$GDSWHG￿0LQG￿￿2[IRUG￿8QLYHUVLW\￿3UHVV￿￿
$FNQRZOHGJHPHQW
7KH￿DXWKRU￿ZRXOG￿OLNH￿WR￿WKDQN￿'DYLG￿&￿￿*LOHV￿DQG￿/XF\￿&￿￿5HLG￿IRU￿WKHLU￿FRPPHQWV￿RQ￿DQ￿HDUOLHU￿YHUVLRQ￿
RI￿WKLV￿UHYLHZ￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
1HYHU￿LJQRUH￿FR￿HYROXWLRQ￿￿UHIOHFWLRQV￿RQ￿3DXO￿%ORRP￿V￿￿6RPH￿LVVXHV￿LQ￿WKH￿
HYROXWLRQ￿RI￿ODQJXDJH DQG￿WKRXJKW￿￿
$GDP￿0RUWRQ
'HSW￿￿RI￿3KLORVRSK\
8QLYHUVLW\￿RI￿%ULVWRO
7KH￿VWDWHG￿SXUSRVH￿RI￿%ORRP￿V￿DUWLFOH￿￿WR￿DSSHDU￿LQ￿￿(YROXWLRQ￿RI￿WKH￿0LQG￿￿HGLWHG￿E\￿'HQLVH￿&XPPLQV￿DQG￿
&ROLQ￿$OOHQ￿￿0,7￿3UHVV￿￿DOVR￿SUHVHQWHG￿DW￿WKH￿+DQJ￿6HQJ￿ZRUNVKRS￿LQ￿6KHIILHOG￿￿￿￿￿￿￿-XQH￿￿￿￿￿￿￿LV￿WR￿
VKRZ￿WKDW￿HYROXWLRQDU\￿FRQVLGHUDWLRQV￿FDQ￿WKURZ￿OLJKW￿RQ￿KRZ￿ZH￿FDPH￿WR￿WKLQN￿DQG￿VSHDN￿￿6R￿RQH￿PLJKW￿
H[SHFW￿HLWKHU￿FODLPV￿DERXW￿SDWKZD\V￿DQG￿VHOHFWLYH￿SUHVVXUHV￿WKDW￿FRXOG￿KDYH￿OHG￿WR￿SDUWLFXODU￿DVSHFWV￿RI￿
WKRXJKW￿DQG￿ODQJXDJH￿RU￿FODLPV￿DERXW￿KRZ￿WKH￿ZKROH￿FRPSOH[￿FDSDFLW\￿IRU￿FRQFHSWXDO￿WKRXJKW￿DQG￿YHUEDO￿
FRPPXQLFDWLRQ￿FRXOG￿DULVH￿RXW￿RI￿PRUH￿EDVLF￿SULPDWH￿EHKDYLRUV￿￿%XW￿WKH￿DLP￿LV￿QRW￿UHDOO\￿HLWKHU￿RI￿WKHVH￿￿,W￿
LV￿UDWKHU￿WR￿NHHS￿WKH￿UHDGHU￿V￿IDLWK￿LQ￿WKH￿SRZHU￿RI￿HYROXWLRQDU\￿WKHRU\￿DOLYH￿￿ZKLOH￿H[SUHVVLQJ￿D￿QXPEHU￿RI￿
ZDUQLQJV￿DERXW￿VLPSOLVWLF￿WKLQNLQJ￿DQG￿KDVW\￿FRQFOXVLRQV￿￿7KH￿FHQWUDO￿FRQFOXVLRQ￿LV￿WKDW￿￿HDFK￿DVSHFW￿RI￿WKH￿
KXPDQ￿PLQG￿ZLOO￿KDYH￿LWV￿RZQ￿KLVWRU\￿￿￿'RQ￿W￿ORRN￿IRU￿D￿VLQJOH￿PDJLF￿IDFWRU￿￿
7KH￿GHWDLOHG￿DUJXPHQW￿RI￿WKH￿SDSHU￿UHLQIRUFHV￿WKLV￿PDLQ￿FRQFOXVLRQ￿E\￿XUJLQJ￿XV￿WR￿LQGLYLGXDWH￿
DVSHFWV￿ TXLWH￿ ILQHO\￿￿ ,Q￿ SDUWLFXODU￿￿ QRW￿ WR￿ WKLQN￿ RI￿ FRQFHSWXDO￿ WKRXJKW￿ DV￿ DQ￿ DVSHFW￿ RI￿ ODQJXDJH￿￿ 6R￿
FRQVLGHUDEOH￿HYLGHQFH￿LV￿FROOHFWHG￿ZKLFK￿VXJJHVWV￿WKDW￿ODQJXDJH￿GUDZV￿RQ￿QRQ￿OLQJXLVWLF￿FDWHJRULVDWLRQV￿￿
6HPDQWLF￿VSDFH￿LV￿ODUJHO\￿VWUXFWXUHG￿E\￿WKH￿SDWWHUQV￿RI￿WKRXJKW￿ZH￿KDYH￿GHYHORSHG￿IRU￿RWKHU￿SXUSRVHV￿￿￿7KLV￿
LGHD￿FRQQHFWV￿ZHOO￿ZLWK￿WZR￿SDSHUV￿3DVFDO￿%R\HU￿KDV￿SUHVHQWHG￿WR￿WKH￿ZRUNVKRS￿￿RU￿SHUKDSV￿LW￿LV￿RQH￿SDSHU￿
SUHVHQWHG￿WZLFH￿￿￿$W￿WKLV￿SRLQW￿LQ￿%ORRP￿V￿H[SRVLWLRQ￿KH￿EHJLQV￿WR￿HPSKDVLVH￿WKH￿LPSRUWDQFH￿RI￿WKH￿QHHG￿IRU￿
FRPPXQLFDWLRQ￿LQ￿VKDSLQJ￿ODQJXDJH￿￿7KH￿DUJXPHQW￿VHHPV￿WR￿EH￿￿ODQJXDJH￿GLGQ￿W￿HYROYH￿WR￿JLYH￿FRQFHSWXDO￿
WKRXJKWV￿￿ VR￿ LW￿ PXVW￿ KDYH￿ HYROYHG￿ IRU￿ FRPPXQLFDWLRQ￿￿ %XW￿ UHPHPEHU￿ KHUH￿ %ORRP￿V￿ RZQ￿ ZDUQLQJV￿￿
/DQJXDJH￿LV￿D￿ULFK￿V\VWHP￿ZLWK￿PDQ\￿YHU\￿GLVWLQFWLYH￿DVSHFWV￿ZKLFK￿PRUH￿RU￿OHVV￿SXOO￿WRJHWKHU￿ZKHQ￿ZH￿
WKLQN￿DQG￿WDON￿￿6R￿ORRNLQJ￿IRU￿￿WKH￿￿IDFWRUV￿GULYLQJ￿WKH￿HYROXWLRQ￿RI￿ODQJXDJH￿LV￿OLNHO\￿WR￿EH￿DV￿IXWLOH￿DV￿
ORRNLQJ￿IRU￿XQLTXH￿IDFWRUV￿GULYLQJ￿WKH￿HYROXWLRQ￿RI￿FRQFHSWXDO￿WKRXJKW￿￿,Q￿SDUWLFXODU￿￿D￿FRPPXQLFDWLYH￿
FDSDFLW\￿FDQ￿UDWFKHW￿XS￿WKRXJKW￿￿2QH￿ZD\￿LQ￿ZKLFK￿WKLV￿FDQ￿KDSSHQ￿LV￿WKDW￿FRPPXQLFDWLRQ￿RSHQV￿XS￿VRFLDO￿
SRVVLELOLWLHV￿WKDW￿PDNH￿GHPDQGV￿RQ￿WKRXJKW￿￿$QRWKHU￿LV￿WKDW￿WKH￿V\QWD[￿RIODQJXDJH￿PD\￿VTXHH]H￿WKH￿QDWXUDO￿
VKDSH￿RI￿VRPH￿SUH￿ OLQJXLVWLF￿FRQFHSWV￿￿$QRWKHU￿LV￿WKDW￿ODQJXDJH￿FDQ￿SURYLGH￿ZD\V￿LQ￿ZKLFK￿RQH￿FRQFHSWXDO￿
PRGXOH￿FDQ￿LQIOXHQFH￿DQRWKHU￿￿LQIOXHQFLQJ￿WKHQ￿ORQJ￿WHUP￿GHYHORSPHQW￿RI￿HDFK￿￿￿%\￿VSHDNLQJ￿WR￿RWKHUV￿ZH￿
DUH￿ VSHDNLQJ ZLWKLQ￿ RXUVHOYHV￿￿￿ $Q￿ REYLRXV￿ LQVWDQFH￿ RI￿ WKLV￿ WKLUG￿ SRVVLELOLW\￿ LV￿ WKDW￿ OLQJXLVWLF￿
FRPPXQLFDWLRQ￿ VWUHWFKHV￿ DQG￿ SUHVVXUHV￿ WKH￿ FRQFHSWV￿ LPSOLFLW￿ LQ￿ WKHRU\￿ RI￿ PLQG￿￿ DQG￿ LQ￿ WKH￿ UHODWHG￿
FRQFHSWXDOLVDWLRQV￿XQGHUO\LQJ￿PRUDO￿OLIH￿￿
6R￿QHYHU￿LJQRUH￿FR￿HYROXWLRQ￿￿,Q￿SDUWLFXODU￿FRQVLGHU￿WKH￿FR￿ HYROXWLRQ￿RI￿V\QWD[￿LQ￿ODQJXDJH￿DQG￿
WKRXJKW￿￿ $Q￿ LPDJH￿ WKDW￿ KDXQWV￿ PH￿ LQ￿ WKLV￿ FRQQH[LRQ￿ LV￿ 6SHUEHU￿ DQG￿ :LOVRQ￿V￿ HOHSKDQW￿￿ ,Q￿ WKHLU￿ ERRN￿
￿5HOHYDQFH￿￿￿%ODFNZHOO￿￿￿￿￿￿￿'DQ￿ 6SHUEHU￿DQG￿'HLUGUH￿:LOVRQ￿ LPDJLQH￿DVNLQJ￿DQ￿ HOHSKDQW￿ZKDW￿WKH￿
SXUSRVH￿RI￿QRVHV￿LV￿￿￿7R￿SLFN￿WKLQJV￿XS￿￿RI￿FRXUVH￿￿DQVZHUV￿WKH￿HOHSKDQW￿￿%XW￿WKH￿HOHSKDQW￿LV￿ZURQJ￿￿QRVHV￿
DUH￿ IRU￿ ILOWHULQJ￿ DQG￿ ZDUPLQJ￿ WKH￿ DLU￿ DQ￿ DQLPDO￿ EUHDWKHV￿￿ DQG￿ HOHSKDQWV￿ KDYH￿ GHYHORSHG￿ D￿ SDUWLFXODU￿
VSHFLDOLVDWLRQ￿RI￿WKH￿QRVH￿IRU￿SLFNLQJ￿WKLQJV￿XS￿￿6R￿￿VXJJHVW￿6SHUEHU￿DQG￿:LOVRQ￿￿LI￿\RX￿DVN￿D￿KXPDQ￿ZKDW￿
WKH￿SXUSRVH￿RI￿V\QWD[￿LV￿WKH\￿DUH￿OLNHO\￿WR￿DQVZHU￿￿IRU￿FRPPXQLFDWLQJ￿￿RI￿FRXUVH￿￿￿%XW￿WKLV￿LV￿ZURQJ￿￿V\QWD[￿
LV￿IRU￿WKLQNLQJ￿￿DQG￿KXPDQV￿KDYH￿HYROYHG￿D￿SDUWLFXODU￿VSHFLDOLVDWLRQ￿RI￿LW￿IRU￿FRPPXQLFDWLRQ￿￿1RWLFH￿WKH￿
VLPLODULWLHV￿WR￿%ORRP￿V￿SRLQW￿RI￿YLHZ￿￿&RPPXQLFDWLRQ￿EXLOGV￿RQ￿SUH￿H[LVWLQJ￿FDSDFLWLHV￿￿ZKLFK￿HYROYHG￿WR￿
VHUYH￿LQGLYLGXDO￿FRJQLWLYH￿UDWKHU￿WKDQ￿VRFLDO￿SXUSRVHV￿￿1RWH￿DOVR￿WKH￿VLPLODU￿LQWHUQDO￿WHQVLRQ￿￿V\QWD[￿LV￿WDNHQ￿
IRU￿WKH￿VDNH￿RI￿WKLV￿SRLQW￿DV￿D￿VLQJOH￿KRPRJHQHRXV￿FDSDFLW\￿￿ZKLOH￿WKH￿ORJLF￿RI￿WKH￿DUJXPHQW￿VXJJHVWV￿DW￿
OHDVW￿DV￿D￿VHULRXV￿SRVVLELOLW\￿WKDW￿QRQ￿OLQJXLVWLF￿V\QWD[￿LWVHOI￿PD\￿EH￿D￿SDWFKZRUN￿RI￿VHSDUDWH￿DGDSWDWLRQV￿
VWLWFKHG￿WRJHWKHU￿VHUHQGLSLW\￿DQG￿FKDQFH￿￿
%HIRUH￿UHWXUQLQJ￿WR￿WKLV￿ODVW￿SRLQW￿UHIOHFW￿IRU￿D￿PRPHQW￿RQ￿QRQ￿OLQJXLVWLF￿V\QWD[￿￿3KLORVRSKHUV￿
RIWHQ￿ KDYH￿ WURXEOH￿ ZLWK￿ WKH￿ WKRXJKW￿ WKDW￿ WKRXJKWV￿ FRXOG￿ KDYH￿ VHPDQWLFDO￿ DQG￿ V\QWDFWLFDO￿ SURSHUWLHV￿
LQGHSHQGHQWO\￿RI￿WKH￿ZRUGV￿WKDW￿H[SUHVV￿WKHP￿￿2QH￿UHDVRQ￿IRU￿WKH￿SKLORVRSKHUV￿￿ZRUULHV￿LV￿WKDW￿WKH\￿UHDOLVH￿
WKDW￿ LI￿ WKH￿ DVFULSWLRQ￿ RI￿ FRQFHSWXDO￿ FRQWHQW￿ LV￿ WR￿ GR￿ DQ\￿ UHDO￿ ZRUN￿ LW￿ PXVW￿ EH￿ DFFRPSDQLHG￿ E\￿ VRPH￿
VXJJHVWLRQV￿DERXW￿WKH￿LQGLYLGXDWLRQ￿RI￿FRQWHQW￿￿ZKHQ￿WKH￿WKRXJKW￿RI￿D￿SHUVRQ￿DW￿RQH￿WLPH￿LV￿WKH￿VDPH￿DV￿WKH￿
WKRXJKW￿RI￿DQRWKHU￿SHUVRQ￿￿RU￿WKH￿VDPH￿SHUVRQ￿￿DW￿DQRWKHU￿WLPH￿￿RU￿WKH￿VDPH￿WLPH￿￿￿2QH￿WHVW￿FDVH￿LV￿WKH￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
WKRXJKW￿WKDW￿￿R￿LV￿3￿DQG￿R￿LV￿QRW￿4￿￿￿ZKHUH￿3￿DQG￿4￿DSSO\￿WR￿H[DFWO\￿WKH￿VDPH￿WKLQJV￿￿%HLQJ￿LQ￿D￿VWDWH￿ZLWK￿
WKLV￿DV￿FRQWHQW￿PXVW￿QRW￿EH￿WKH￿VDPH￿DV￿EHLQJ￿LQ￿D￿VWDWH￿ZLWK￿FRQWHQW￿￿R￿LV￿3￿DQG￿R￿LV￿QRW￿3￿￿RU￿ZLWK￿FRQWHQW￿
￿R￿LV￿3￿DQG￿R￿LV￿5￿￿ZKHUH￿5￿LV￿QRW￿WKH￿VDPH￿FRQFHSW￿DV￿4￿￿7KH￿HDVLHVW￿ZD\￿WR￿VDWLVI\￿WKLV￿LV￿WR￿WLH￿WKH￿
SRVVHVVLRQ￿RI￿WKH￿WKRXJKW￿WR￿WKH￿GLVSRVLWLRQ￿WR￿H[SUHVV￿LW￿ZLWK￿SDUWLFXODU￿ZRUGV￿ZLWK￿SDUWLFXODU￿PHDQLQJV￿
￿6R￿WKH￿WKRXJKW￿LQ￿TXHVWLRQ￿LV￿GLIIHUHQW￿IURP￿WKRVH￿RWKHU￿WKRXJKWV￿EHFDXVH￿RI￿WKH￿SDUWLFXODU￿PHDQLQJV￿RI￿WKH￿
￿ZRUGV￿￿IRU￿3￿DQG￿4￿￿￿7KH￿SKLORVRSK\￿RI￿ODQJXDJH￿￿RU￿OLQJXLVWLFV￿￿WKHQ￿EHFRPHV￿WKH￿P\VWHU\￿HOHPHQW￿WKDW￿
ZLOO￿PDNH￿WKH￿ZKROH￿PL[WXUH￿ZRUN￿￿
&RJQLWLYH￿VFLHQWLVWV￿GRQ￿W￿ZDVWH￿D￿ORW￿RI￿WLPH￿ZRUU\LQJ￿DERXW￿WKH￿LQGLYLGXDWLRQ￿RI￿FRQFHSWV￿￿7KH￿
UHDVRQ￿WKHLU￿LQVRXFLDQFH￿GRHV￿QRW￿EULQJ￿GLVDVWHU￿LV￿WKH￿LPSOLFLW￿SUHVHQFH￿RI￿V\QWD[￿￿:KHQ￿D￿VWDWH￿ZLWK￿D￿
FRQWHQW￿LV￿DVFULEHG￿WR￿DQ￿LQGLYLGXDO￿LW￿LV￿￿LI￿WKLQJV￿DUH￿GRQH￿ULJKW￿￿DVFULEHG￿LQ￿WKH￿SUHVHQFH￿RI￿D￿GHWHUPLQDWH￿
V\VWHP￿RI￿V\PEROV￿ZLWK￿D￿GHWHUPLQDWH￿VHW￿RI￿UXOHV￿IRU￿VWUXFWXULQJ￿WKHLU￿FRPELQDWLRQV￿￿7KH￿WKRXJKW￿WKDW￿￿R￿LV￿
3￿DQG￿R￿LV￿QRW￿4￿￿LV￿WKXV￿GLVWLQFW￿IURP￿WKH￿WKRXJKW￿WKDW￿￿R￿LV￿3￿DQG￿R￿LV￿QRW￿3￿￿ZKHQ￿WKH￿LQIHUHQFHV￿DQG￿
WUDQVIRUPDWLRQV￿WKDW￿WKH￿UXOHV￿DOORZ￿WUHDW￿WKH￿WZR￿GLIIHUHQWO\￿￿￿,￿GRQ￿W￿PHDQ￿WR￿VD\￿WKDW￿WKLV￿VROYHV￿DOO￿WKH￿
SUREOHPV￿￿7KH￿SKLORVRSKHUV￿￿ZRUULHV￿DUH￿UHDO￿￿%XW￿LW￿LV￿HQRXJK￿WR￿OHW￿WKH￿HQWHUSULVH￿JHW￿PRYLQJ￿LQ￿D￿FRKHUHQW￿
ZD\￿￿￿
1RZ￿ZH￿FDQ￿UHWXUQ￿WR WKH￿SRLQW￿DERXW￿WKH￿SUREDEOH￿YDULHW\￿RI￿V\QWD[￿￿$￿V\QWD[￿LV￿D￿GDWD￿VWUXFWXUH￿￿D￿
ZD\￿RI￿KROGLQJ￿LWHPV￿RI￿LQIRUPDWLRQ￿VR￿WKDW￿WKH\￿FDQ￿EH￿XVHG￿LQ￿VSHFLILF￿ZD\V￿￿$V￿DQ\￿FRPSXWHU￿VFLHQWLVW￿
ZLOO￿WHOO￿\RX￿￿WKHUH￿DUH￿DV￿PDQ\￿GDWD￿VWUXFWXUHV￿DV￿\RX￿FDUH￿WR￿LQYHQW￿￿HDFK￿ZLWK￿LWV￿VXLWDELOLW\￿IRU￿VRPH￿
VSHFLILF￿SXUSRVH￿￿￿$Q\￿PDWKHPDWLFLDQ￿ZLOO￿WHOO￿\RX￿WKDW￿WKH\￿DUH￿DOO￿MXVW￿VSHFLDO￿FDVHV￿RI￿D￿IHZ￿VHW￿WKHRUHWLFDO￿
FRPELQDWLRQV￿￿%XW￿PDWKHPDWLFLDQV￿GR￿QRW￿XQGHUVWDQG￿DERXW￿ERXQGV￿RQ￿FRPSXWDWLRQ￿￿￿7KHUH￿LV￿QR￿UHDVRQ￿WR￿
EHOLHYH￿WKDW￿WKH￿GDWD￿VWUXFWXUHV￿IRXQG￿LQ￿￿IRU￿H[DPSOH￿￿YLVXDO￿SHUFHSWLRQ￿￿WKH￿FDWHJRULVDWLRQ￿RI￿DQLPDOV￿￿
VRFLDO￿WKLQNLQJ￿￿DQG￿WKH￿SURFHVVLQJ￿RI￿D￿VSHHFK￿VLJQDO￿￿ZLOO￿EH￿WKH￿VDPH￿￿￿6R￿ZH￿VKRXOG￿EH￿YHU\￿FDXWLRXV￿
DERXW￿JRLQJ￿IURP￿￿FRJQLWLRQ￿LV￿FRPSXWDWLRQ￿￿WR￿￿WKHUH￿LV￿D￿VLQJOH￿GDWD￿VWUXFWXUH￿IRU￿DOO￿FRJQLWLRQ￿￿￿￿
2QH￿H[DPSOH￿RI￿WKLV￿￿UHOHYDQW￿WR￿LVVXHV￿RI￿ODQJXDJH￿DQG￿WKRXJKW￿￿LV￿OLQHDULW\￿￿&RQVWUDLQWV￿RI￿WKH￿
PHGLXP￿PDNH￿VSRNHQ￿VSHHFK￿OLQHDU￿￿LW￿FRPHV￿LQ￿VWULQJV￿￿%XW￿QRW￿DOO￿GDWD￿VWUXFWXUHV￿DUH￿OLQHDU￿￿/RJLFLDQV￿￿IRU￿
H[DPSOH￿￿VRPHWLPHV￿XVH￿EUDQFKLQJ￿VWUXFWXUHV￿VXFK￿DV￿
￿IRU￿DOO￿[￿￿￿WKHUH￿LV￿D￿]￿
5￿KROGV￿EHWZHHQ￿[￿￿\￿￿]￿￿DQG￿Z
￿IRU￿DOO￿\￿￿￿WKHUH￿LV￿D￿Z￿
7KLV￿FDQQRW￿EH￿H[SUHVVHG￿LQ￿D￿OLQHDU￿IRUP￿￿VXFK￿DV￿￿￿IRU￿DOO￿[￿￿￿IRU￿DOO￿￿￿￿WKHUH￿LV￿D￿]￿￿￿WKHUH￿LV￿D￿Z￿￿5￿KROGV￿
EHWZHHQ￿[￿\￿]￿￿DQG￿Z￿￿￿EHFDXVH￿LQ￿WKH￿EUDQFKLQJ￿IRUPXOD￿WKH￿FKRLFH￿RI￿]￿GHSHQGV￿RQO\￿RQ￿WKH￿FKRLFH￿RI￿[￿
￿IRU￿DOO￿[￿WKHUH￿LV￿D￿]￿￿ZKLFK￿RQH￿GHSHQGLQJ￿RQ￿ZKLFK￿[￿￿￿DQG￿VLPLODUO\￿IRU￿\￿DQG￿Z￿￿ZKLOH￿LQ￿WKH￿OLQHDU￿
IRUPXOD￿WKH￿FKRLFH￿RI￿]￿GHSHQGV￿RQ￿WKH￿FKRLFH￿RI￿[￿DQG￿RI￿\￿￿,I￿\RX￿FRQVLGHU￿HQRXJK￿H[DPSOHV￿RI￿VHQWHQFHV￿
OLNH￿WKLV￿\RX￿ILQG￿\RXUVHOI￿DEOH￿WR￿WKLQN￿WKRXJKWV￿WKDW￿DUH￿YHU\￿GLIILFXOW￿WR￿WKLQN￿LQ￿WHUPV￿RI￿D￿OLQHDU￿V\QWD[￿￿
￿7KLV￿LV￿DFWXDOO\￿DQ￿RYHUVLPSOLILFDWLRQ￿￿\RX￿FDQ￿VD\￿WKH￿EUDQFKLQJ￿WKLQJ￿LQ￿OLQHDU￿IRUP￿LI￿\RX￿H[SDQG￿\RXU￿
YRFDEXODU\￿￿7KHUH￿PD\￿EH￿D￿V\VWHPDWLF￿UDFKHWLQJ￿EHWZHHQ￿V\QWD[￿DQG￿OH[LFRQ￿KHUH￿￿￿
6HYHUDO￿LGHDV￿FRPH￿WRJHWKHU￿DW￿WKLV￿SRLQW￿￿6XSSRVH￿WKDW￿KXPDQ￿SV\FKRORJ\￿LV￿PRGXODU￿￿FRQVLVWLQJ￿
RI￿ UHODWLYHO\￿ LQGHSHQGHQW￿ FDSDFLWLHV￿ ZKLFK￿ KDYH￿ HYROYHG￿ WR￿ VHUYH￿ UHODWHG￿ EXW￿ GLIIHUHQWLDEOH￿ SXUSRVHV￿￿
6XSSRVH￿WKDW￿FRPPXQLFDWLRQ￿WKURXJK￿VSHHFK￿LV￿MXVW￿RQH￿PRGXOH￿￿RU￿FRPSOH[￿RI￿PRGXOHV￿￿￿6XSSRVH￿WKDW￿
HDFK￿PRGXOH￿SRVVHVVHV￿LWV￿RZQ￿GLVWLQFWLYH￿GDWD￿VWUXFWXUHV￿￿6XSSRVH￿WKDW￿PDQ\￿RI￿WKHP￿DUH￿VHULRXVO\￿GLVWLQFW￿
IURP￿WKRVH￿XQGHUO\LQJ￿VSRNHQ￿VSHHFK￿￿$QG￿ODVW￿RI￿DOO￿VXSSRVH￿WKDW￿VSHHFK￿GUDZV￿RQ￿WKH￿RXWSXW￿RI￿PDQ\￿RI￿
WKHVH￿UHODWHG￿DQG￿GLVWLQFWLYH￿PRGXOHV￿￿7KHQ￿LW￿IROORZV￿WKDW￿WKHUH￿ZLOO￿EH￿PLVPDWFKHV￿￿WHQVLRQV￿￿SUHVVXUHV￿￿7R￿
ILW￿VSHHFK￿VRPH￿NLQGV￿RI￿WKLQNLQJ￿ZLOO￿KDYH￿WR￿FKDQJH￿RU￿GHYHORS￿VSHHFK￿RULHQWHG￿LQWHUIDFHV￿￿WR￿EULQJ￿VRPH￿
NLQGV￿RI￿WKLQNLQJ￿LQWR￿LWV￿UDQJH￿VSHHFK￿ZLOO￿KDYH￿WR￿PRGLI\￿LWV￿V\QWD[￿RU￿GHYHORS￿QHZ￿NLQGV￿RI￿YRFDEXODU\￿￿
7KH￿V\QWDFWLFDO￿PLVPDWFK￿EHWZHHQ￿VSHHFK￿DQG￿WKRXJKW￿LV￿OLNHO\￿WR￿EH￿D￿FRQWLQXLQJ￿VRXUFH￿RI￿FR￿HYROXWLRQDU\￿
SUHVVXUH￿RQ￿ERWK￿￿
￿$IWHUQRWH￿￿DW￿WKH￿+DQJ￿6HQJ￿ZRUNVKRS￿DW￿ZKLFK￿3DXO￿%ORRP￿SUHVHQWHG￿WKLV￿SDSHU￿D￿GLVSXWH￿DURVH￿
EHWZHHQ￿%ORRP￿DQG￿'HUHN￿%LFNHUWRQ￿DERXW￿WKH￿OLNHO\￿QDWXUH￿RI￿SULPLWLYH￿ODQJXDJH￿￿%LFNHUWRQ￿FODLPHG￿WKDW￿
LW￿ZRXOG￿KDYH￿KDG￿D￿UHVWULFWHG￿V\QWD[￿￿DQG￿%ORRP￿WKDW￿LV￿PLJKW￿KDYH￿KDG￿D￿UHVWULFWHG￿VXEMHFW￿PDWWHU￿￿7KH￿
SRLQW￿RI￿YLHZ￿RI￿WKLV￿SDSHU￿VXJJHVWV￿WKDW￿WKHVH￿PD\￿ERWK￿EH￿DVSHFWV￿RI￿WKH￿VDPH￿SKHQRPHQRQ￿￿,Q￿RUGHU￿WR￿
H[WHQG￿WKH￿UDQJH￿RI￿PRGXOHV￿ZLWK￿ZKLFK￿D￿VSHHFK￿PRGXOH￿FDQ￿LQWHUDFW￿LW￿LV￿OLNHO\￿WR￿QHHG￿D￿PRUH￿IOH[LEOH￿
V\QWD[￿￿,W￿LV￿LQ￿IDFW￿OLNHO\￿WR￿DFTXLUH￿D￿VHW￿RI￿SHFXOLDU￿DQG￿TXLUN\￿GHYLFHV￿￿ZKLFK￿IURP￿WKHLU￿RULJLQV￿DV￿ZD\V￿
RI￿KDQGOLQJ￿WKH￿VWUXFWXUHV￿FKDUDFWHULVWLF￿RI￿VRPH￿SDUWLFXODU￿PRGXOHV GHYHORS￿WR￿EHFRPH￿XQLYHUVDO￿￿WKRXJK￿
DUELWUDU\￿￿IHDWXUHV￿RI￿ODQJXDJH￿￿￿